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COST FUNCTION STUDIES FOR POWER REACTORS 

by 

J. Heestand and L. T. Wos 

ABSTRACT 

A function to evaluate the cost of electricity produced 
by a nuclear power reactor is developed. The basic equa­
tion, revenue = capital charges +profit + operating expenses, 
is expanded in t e rms of various cost pa ramete r s to enable 
analysis of multiregion nuclear reactors with uranium and/or 
plutonium for fuel. A corresponding IBM 704 computer p ro­
gram, which will compute either the price of electricity or 
the value of plutonium, is presented in detail in the appendices. 

I. INTRODUCTION 

The industrial application of any large engineering system requires 
a cr i t ical examination of the economic factors involved in its use. Follow­
ing the suggestion of the use of nuclear reactors for the generation of 
electr ic power, there has ar isen an interest in examining the economic 
aspects of the operation of such a reactor power station. For this purpose 
a program directed toward carrying out a rather thorough analysis of r e ­
actor power stations has been initiated, the first step of which is the 
development of an appropriate cost function for the system. The purpose 
of this paper is to discuss the development of the cost function, which in 
this case gives the cost in mills per kilowatt hour of generated electricity 
as a function of the various cost pa rame te r s . The cost function contains 
minor simplifications whose effect on mills per kilowatt hour is insignifi­
cant; it is not intended to serve as an accounting technique. This work 
bears a close resemblance to that of J. M. McCampbell,(^) with revisions 
to incorporate recent changes in insurance laws, elaboration of the t r ea t ­
ment of fuel cycle cost, and refinements to give access to more detailed 
information and to permit further studies which are contemplated. 

II. DEVELOPMENT OF COST FUNCTION 

The basis for the analysis is contained in the equation 

revenue = capital charges + profit + operating expenses, (1) 

which is assumed to hold true for each period of time (one year in this 
program) in which the reactor is operated to produce electr ici ty. 



(2) 

A. R e v e n u e 

T h e r e a r e two s o u r c e s of r e v e n u e , t he s a l e of e l e c t r i c i t y and the 
s a l e of p l u t o n i u m (or U ^ " ) . We i g n o r e a l l o t h e r f i s s i o n b y p r o d u c t s a s 
s o u r c e s of r e v e n u e . 

Annua l e l e c t r i c r e v e n u e ($) = 8.76 x 10^ PTjem 

w h e r e P is t he t h e r m a l p o w e r r a t i n g of the r e a c t o r in m e g a w a t t s , T) i s the 
n e t t h e r m a l e f f i c i ency , e i s the p lan t f a c t o r , and m is the c o s t of e l e c t r i c i t y 
to t he u s e r in m i l l s p e r k i l owa t t h o u r . 

Annua l r e v e n u e ($) f r o m s a l e of p l u t o n i u m = 10 A V / T , (3) 

w h e r e A i s t he a m o u n t in k i l o g r a m s of p l u t o n i u m p r o d u c e d by one fuel 
c h a r g e in e x p o s u r e t i m e T y e a r s and v i s the va lue in d o l l a r s of one g r a m 
of p l u t o n i u m . 

B . C a p i t a l C h a r g e s 

C a p i t a l c h a r g e s a r e j u s t t h o s e c h a r g e s n e e d e d to r e d e e m cap i t a l 
s p e n t on c o n s t r u c t i o n , r e s e a r c h and d e v e l o p m e n t , the c o r r e s p o n d i n g i n ­
t e r e s t , and the i n t e r e s t on c a p i t a l spen t for l and . We wish to r e d e e m 
i n t e r e s t on t he v a r i o u s s u m s invo lved , w h e t h e r it o c c u r s a s a r e s u l t of 
a c t u a l l y b o r r o w i n g c a p i t a l o r as a r e s u l t of i n t e r e s t l o s t by u t i l i z ing 
a v a i l a b l e funds in t h e s e c o n n e c t i o n s i n s t e a d of i nves t i ng t h e m . We m a k e 
t h e a s s u m p t i o n s t h a t t he va lue of land is a c o n s t a n t and tha t a v a i l a b l e 
i n t e r e s t on s ink ing funds is e q u a l p e r c e n t a g e w i s e to t h o s e i n t e r e s t s r e ­
f e r r e d to a b o v e . We t h e n h a v e 

( c a p i t a l c h a r g e s ) ( ^ - ^ i i ^ ^ ) + ^Ji = J Id (1 + o ' ' ' ^^ ' ' + (ic +1^) (1 +i) 

(4) 

w h e r e , r e m e m b e r i n g tha t the a s s u m p t i o n wi th s ink ing funds is t ha t the 
p a y m e n t i s m a d e at the end of e a c h p e r i o d , [(1 + i ) ' ^ - l ] / i i s the s ink ing 
fund f a c t o r wh ich g ive s the va lue of a s ink ing fund c o n s i s t i n g of n equa l 
p a y m e n t s a t i n t e r e s t i, n is the life of the p lan t in y e a r s , /3 i s the n u m b e r 
of p l a n t s o v e r wh ich r e s e a r c h and d e v e l o p m e n t c o s t s a r e d i s t r i b u t e d , Î j 
i s the r e s e a r c h and d e v e l o p m e n t c o s t , n^j i s the a v e r a g e l ead t i m e in 
y e a r s for r e s e a r c h and d e v e l o p m e n t , Ic and 1,6 a r e the r e s p e c t i v e c o s t s 
for c o n s t r u c t i o n and land , and nc is the n u m b e r of y e a r s c a p i t a l i s t i ed 
up in land and c o n s t r u c t i o n p r i o r to s t a r t u p . By t r a n s p o s i n g the c o s t of 
land and d iv id ing by (1 +i)'^, we have an equa t ion s t a t i n g tha t t he p r e s e n t 
va lue of the s ink ing fund r e s u l t i n g f r o m annua l c a p i t a l c h a r g e s is e q u a l 
to the p r e s e n t ne t va lue of the c a p i t a l t r a n s a c t i o n . In o t h e r w o r d s , c a p i t a l 
c h a r g e s r e f e r to t h a t amoun t of m o n e y d e p o s i t e d in equa l p a y m e n t s at the 



end of each operating year in a sinking fund such that the value of that 
fund when the plant has zero salvage value is precisely the difference be­
tween the value of the invested capital at that t ime and the value of land; 
the value of invested capital at the end of the life of the plant is expressed 
by the right side of Equation (4). 

C. Profit 

The profit parameter CD is given as a percentage of the value of 
invested capital at s tartup, and is not to be confused with the present value 
of all capital t ransact ions . The value of to is obtained by levelizing the 
desired profit over the lifetime of the plant. The profit in dollars is thus 

1 , ,. .-''d n 
- I d ( l + i ) + ( I c+ I i ) ( l +i) 
P 

At present , the value of 03 is supplied 

to, ra ther than computed by, the program. 

D. Operating Expenses 

Operating expenses consist of: ad valorem charges , operation and 
maintenance, fuel-cycle costs , and insurance and taxes not proportional to 
the value of the plant. 

1. Ad valorem Charges. Ad valorem charges (plant insurance, 
property damage insurance, and property taxes) are assessed against the 
appraised value of the property. The sum of these charges is given by 

(0 + X + ^) 6(lc + U) , 

where 0, X- and f are the respective ra tes , and 6 is the ratio of appraised 
value to actual. 

2. Operation and Maintenance Costs . Operation and maintenance 
costs are estimated by the user of the program. They include sa la r ies , 
equipment, supplies, and overhead. 

3. Fuel-cycle Cost. Fuel-cycle cost is computed from supplied 
cost pa rame te r s ; there is no attempt at this time to include any core design 
study or any technique for minimization of this cost. We are able to con­
sider a multiregion core, a multiregion blanket, and, as fuel, enriched 
uranium, plutonium, or some combination of these fuels res t r ic ted to 
separate regions. The fuel-cycle cost i s , therefore, the sum of the costs 
for the various regions. Any credit for plutonium production is added as 
revenue and not placed against fuel-cycle cost directly. For any one 
region, the fuel-cycle cost has four components: first , the product of the 
throughput of fuel, adjusted to compensate for various losses , and the sunn 
of the unit costs for conversion, fabrication, reprocess ing, shipping, and 



w a s t e d i s p o s a l ; s econd , a u s e - c h a r g e p r o p o r t i o n a l to t he u s e - c h a r g e r , 
v a lue of fuel at the a p p r o p r i a t e e n r i c h m e n t , and the t i m e in wh ich the ue 
is not in AEC p o s s e s s i o n ; t h i r d , a b u r n u p c h a r g e f rom the l o s s m v a l u e o 
t he fuel ; f ou r th , t he c o s t of r e d u c i n g p r o d u c e d p lu ton ium to m e t a l b u t t o n s . 
S ince annua l loading e q u a l s in i t i a l loading d iv ided by r e s i d e n c e t i m e , fue 
c y c l e c o s t i s g iven by the equa t ion 

k 
u L 3 k V ( e i ) k + : ^ ] r c c k ( l +.eck+.e£k) +c£k(l + ^fk) + Crk + Csk + =8'k + ^wk^wkj ^ ik 

uLik (1 +^ck+^fk) (5) 
r /V(e , )k+V(e2)k , ^ , ^ 

+ | ( tck+ '£k+*sk)V(e i )k + Tk\^ 1 ^^+( tdk+trk+ts 'k)V(e2)k 

+ [v(e,)k Lik(l + -^ck + %k) - V(e2)k Lzkl + AfcCpk l O ' j 

(the subsc r ip t k des igna tes the region) 

w h e r e : Cc, Cf, Cr, Cg, Cg' , and Cw a r e uni t c o s t s p e r k i l o g r a m of c o n v e r s i o n , 
f a b r i c a t i o n , r e p r o c e s s i n g , sh ipp ing of new and i r r a d i a t e d fuel, and r a d i o ­
a c t i v e w a s t e d i s p o s a l , r e s p e c t i v e l y ; t c , tf, t r . tg and tg . a r e the c o r r e s p o n d ­
ing t i m e s r e q u i r e d for the p r o c e s s e s ; t^ is the t i m e n e c e s s a r y for 
r a d i o a c t i v e d e c a y of spent fuel b e f o r e r e p r o c e s s i n g ; T i s the r e s i d e n c e 
t i m e ; u i s t he u s e - c h a r g e r a t e ; V(ei) d e n o t e s the value at in i t i a l e n r i c h ­
m e n t e i , and V(e2) the va lue at e n r i c h m e n t ez at d i s c h a r g e ; L j , Lz, and L3 
a r e the w e i g h t s of fuel at i n i t i a l load ing , a f te r r e p r o c e s s i n g and for the 
i n v e n t o r y ; l^ and i f a r e t h o s e p e r c e n t a g e s by which L, m u s t be i n c r e a s e d 
to c o m p e n s a t e for l o s s e s in c o n v e r s i o n and f a b r i c a t i o n , r e s p e c t i v e l y ; 
l^ i s the p e r c e n t a g e of Li to be d i s p o s e d of as r a d i o a c t i v e w a s t e ; A is the 
a m o u n t of p lu ton ium p r o d u c e d by one load ing ; and Cp i s the cos t pe r g r a m 
of r e d u c i n g p lu ton ium to m e t a l b u t t o n s . 

4. L i ab i l i t y I n s u r a n c e . A c c o r d i n g to the l a t e s t law on l i ab i l i ty 
i n s u r a n c e for power r e a c t o r s , the r e q u i r e d c o v e r a g e is d e t e r m i n e d in the 
fol lowing m a n n e r . If the m a x i m u m a l lowab le power does not exceed 
10 k w ( t h e r m a l ) , the r e q u i r e d c o v e r a g e is 1 m i l l i o n d o l l a r s ; if g r e a t e r than 
10 kw(t) but d o e s not e x c e e d 1 mw( t ) , 1.5 m i l l i o n ; if g r e a t e r than 1 mw(t) 
but d o e s not e x c e e d 10 mw( t ) , 2.5 m i l l i o n . If the power r a t i n g in 
m w ( e l e c t r i c a l ) e x c e e d s 100, the r e q u i r e d c o v e r a g e is 60 m i l l i o n . F o r 
t h o s e r e a c t o r s not ye t c o v e r e d , apply the f o r m u l a x = Bp, w h e r e x is 
c o v e r a g e in d o l l a r s rounded up to the n e a r e s t h u n d r e d t h o u s a n d , B is the 
b a s e amoun t of f inanc ia l p r o t e c t i o n , and p is the popula t ion f a c t o r . The 
c o v e r a g e x m u s t be be tween 3.5 and 60 m i l l i o n ; B equa l s 150 d o l l a r s 
t i m e s m a x i m u m a l lowab le power in kw(t) ; p i s be tween 1 and 1.5 and i s 
d e t e r m i n e d by the m a g n i t u d e of the n e a r b y popu la t ion . 

+ To avoid confusion it should be u n d e r s t o o d that %^ eq u a l s 0.15 if, for 
e x a m p l e , the l o s s f rom c o n v e r s i o n is 15%. 



The parameter of interest , however, is the amount of premium. 
Not allowing a premium rate to be less than 1,000 dollars per million of 
coverage, the premium schedule i s : the base premium for the first mi l ­
lion, 0.5 of base for each of the next 4 million, 0.2 of base for each of next 
5,0.1 for each of next 10, 0.05 for each of next 20, and 0.025 for each 
million of coverage above 40 million. Annual cost of liability insurance 
PJl is given by 

P i = ai K +0.5 ai X +0.2 ai /u + 0.1 ay v +0.05 aj | +0.025 ai i; , (6) 

where a; is the base premium and K, X , / i , v , 
millions at the corresponding premium. 

^ , and tj are the number of 

5. Taxes. The taxes are of two kinds: state income and federal 
income. State tax S is assessed at the rate jg on the difference between 
gross revenue and the tax deductibles. The tax deductibles consist of 
ad valorem charges , operation and maintenance cost, fuel-cycle cost, 
liability insurance, interest on the bonded fraction of invested capital at 
startup, and depreciation. For the tax calculation the shortest allowable 
time for straight-l ine depreciation is taken. The federal income tax F 
is obtained by taking that revenue taxable by the state, subtracting from 
it the money paid as state income tax, and taxing this modified revenue 
at the rate jp-. With b the bonded fraction of capitalization, i the interest 
rate on the bonds, and n' the depreciation time, the tax equations are 

S = j g ( 8 . 7 6 x l O ^ P T ) e m + 1 0 ^ ( A V / T ) -{(p + f +x)(lc+I,g)'^ -OM-fc-P^ 

Id+Ic • b : i l d ( l + i ) " ' ^ + ( I c + U ) ( l + i ) (7) 

and 

J F ( 1 - jc) S/jj (8) 

If the reactor power station is part of a larger complex and, therefore, 
its taxes a re not computed separately but are instead assigned as a f rac­
tion g of the revenue dollar; its reduced revenue, 1-g t imes gross 
revenue, must equal the sum of capital charges and operating expenses 
exclusive of taxes . By using the selector a , which takes on the value 
0 or 1, we can handle either tax situation. This is accomplished by 
replacing revenue in Equation (l) by (l - ag) revenue and by replacing 
the tax contribution in Equation (l ) by (l - a ) ( F + S). Thus, when a is 0, 
we are in the first case ; and when a is 1 , the tax contribution is nullified 
and the gross revenue reduced accordingly, and we are in the second. 



Using E q u a t i o n s ( l ) and (2) and l e t t ing I be the p r e s e n t v a l u e 
of a l l c a p i t a l t r a n s a c t i o n s and aj^ = [1 - (l + i ) " ' ^ ] / i , we h a v e 

(9) a -] r e v e n u e = I + a j^ p ro f i t + aj^^ o p e r a t i n g e x p e n s e s , ^ 

wh ich s a y s tha t the p r e s e n t va lue of annua l r e v e n u e e q u a l s the p r e s e n t va lue 
of a n n u a l c a p i t a l c h a r g e s p lus the p r e s e n t va lue of annua l p ro f i t p lu s the 
p r e s e n t a n n u a l o p e r a t i n g e x p e n s e s a l l t a k e n ove r the l ife of the p l a n t . By 
e x p a n d i n g E q u a t i o n (9) in the p a r a m e t e r s d i s c u s s e d a b o v e , we c a n so lve 
for m , ob t a in ing 

8.76 X 10^ P T ) e [ ( l - a g ) - (1 - a ) j ] 

j l / a n T + [1 - (1 - a )j] [ 0 + X + V') 6 d c + I i ) + OM + fc + P i ] 

+ [ ^ I d ( l + i ) + ( l c + I i ) ( l + i ) ] [ a ) ' (1 - a ) j b i ] 

- ( 1 - a ) j — - I d + Ic 
p a c 

+ [(1 - ah - (1 - a g ) ] [ 1 0 ' A V / T ] J 

10 

w h e r e j = J s + J F " JSJp- T h u s , if we a r e g iven a v e r a g e v a l u e s for the 
p a r a m e t e r s i n v o l v e d , we can d e t e r m i n e the a v e r a g e p r i c e to be c h a r g e d for 
the e l e c t r i c i t y p r o d u c e d by the power r e a c t o r in o r d e r to c o v e r the v a r i o u s 
c o s t s and s t i l l y i e ld the d e s i r e d a v e r a g e p ro f i t . F o r the publ ic power 
s t a t i o n o p e r a t i n g on a nonprof i t b a s i s , we j u s t se t the prof i t p a r a m e t e r cu to 
0 and fol low ou r u s u a l p r o c e d u r e . The q u e s t i o n of a y e a r with u n u s u a l 
o p e r a t i n g c o n d i t i o n s m a y be of i n t e r e s t to the u t i l i t y - for e x a m p l e , the 
f i r s t y e a r wi th i t s a t t e n d a n t s t a r t u p p r o b l e m s and , t h e r e f o r e , c o s t s . To 
c o m p u t e the c o r r e s p o n d i n g c h a r g e for e l e c t r i c i t y n e c e s s a r y to m a i n t a i n 
the d e s i r e d r e v e n u e c o s t b a l a n c e when v i e w e d a s a o n e - y e a r p r o b l e m , we 
n e e d only ad ju s t the a f fec ted c o s t p a r a m e t e r s a c c o r d i n g l y , s i n c e the va lue 
of f ixed c h a r g e s is not c h a n g e d by such c o n s i d e r a t i o n s . 

III. CONCLUDING REMARKS 

Since the s e l l i n g p r i c e of e l e c t r i c i t y p r o d u c e d by p o w e r r e a c t o r s 
m a y be v e r y dependen t on the va lue p l a c e d on the s i m u l t a n e o u s l y p r o d u c e d 
p l u t o n i u m , the p r i c i n g of p l u t o n i u m i s a v e r y r e l e v a n t c o n s i d e r a t i o n . We 
h a v e app l i ed the a n a l y s i s above to t h i s p r o b l e m , i n t e r c h a n g i n g the r o l e s of 
e l e c t r i c i t y c o s t and p l u t o n i u m v a l u e , and t hus d e v e l o p e d an IBM 704 p r o g r a m 
to y ie ld the va lue of p l u t o n i u m when a s s i g n i n g a s e l l i n g p r i c e for e l e c t r i c i t y 
t h e r e i n p r o d u c e d . 



By use of the cost function discussed in this paper, or the c o r r e s ­
ponding IBM 704 program, one can gain information about the economic 
competitiveness of a given reactor with other means of producing elec­
t r ic i ty . By a differential analysis of such cost functions, the importance 
of the various cost pa ramete rs can be seen. Thus, for example, the effect 
of a small change in use-charge rate or a change in tax rate can easily be 
assessed . Differentiating with respect to u, the use-charge , we have 

hm ^ [(1 - gg) - (1 - a ) j ] ' 
5u 8.76 X 103 pn^ 

2 < L3kV(ei)k + TT "Tc 
. k 

+ (^dk + t rk + ts 'k) V(e2)k 

(tck +tfk +tsk) V(ei)k +Tk I 2 

Lik (1 +-^ck + ^fk) } 

V(ei)k + V(ez)k\ 

(11) 

which shows that a doubling of the use-charge would cause the cost in mills 
per kilowatt hour to increase by 

u [ ( l - a g ) - (1 - a) j ]" ' ,̂ 

8.76 X 103 prje 

Z i L 3 k V ( e i ) k + ^ 
k L "̂ k 

(tck + tfk + tsk)V(ei)k +Tk 
V(ei)i^ + V(ez)k 

+ (tdk + t r k +ts.k)V(e2)k Llk (1 + ^ck +^fk) 

Another part ial , perhaps of equal interest , is that with respect to j , the 
tax ra te : 

^ = (1 - a ) | l / a i ^ + [ l - ( l - a g ) ] [ ( 0 +^ + X) 6 ( l^+Ii) + OM+fc + P^] 

+ [co - (1 -ag) b i ] [ | Id(l +i) '^ + ( I c+ I i ) ( l +i) "] (12) 

(1 -ag) — Id + Ic ..76x 10^ Pr]£ [(1 -ag) - (1 - a)j]^ 

Such an analysis can indicate those a reas in which, from an economic 
viewpoint, technological p rogress is needed. 
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APPENDIX A 

DESCRIPTION OF THE IBM 704 PROGRAM 0 9 0 8 / R E 2 2 4 

STATEMENT OF THE PROBLEM: RE224 is a program for the IBM 704 
that will evaluate m, the cost of electr ici ty (mills/kwhr), or v, the value 
of plutonium ( $/gm),for a nuclear power plant, given various cost param­
eters as input. 

The cost of electricity, m, can be evaluated for either a nuclear 
power plant or a fossil-fueled power plant by the following equation: 

1 
8.76 X 10^ Prje [ ( l -ag) - (l - a)j] 

X {(l/aj^n) + [ l - ( l -a) j ] [ (0 + x + ^ ) 6(lc + I i ) +OM + P^ + fct 

+ [I + 1 / 1 + i )"" ] [ to - ( l - a)j bi] - ( l - a ) j ^ f - I d +Ic 

+ [ ( l -a ) j - (l-ag)][10^ A V / T ] } 

where 

I = -1^ (1 +i) '^ + dc +I ,^)(1+' 1,(1 +i) 

j = JS + Jp " JSJF 

_ i - d + i ) - " 

0 for fossil-fueled plant 

/cai + X0.5ai + /.i0.2a, + vO.l a; + 50.05ai + ^0 .025a/ 
for nuclear power plant. 

1 * 

7"k = i 

assumed one year for fossil-fueled plant 

2.7397 X 10"' Etk , , , J?) !:^for nuclear power plant^''^ 
eP 

residence 
t ime. 

Av/T = < 

0 for fossil-fueled plant 

NFCB+NFCC 
V 2 A k / r k for nuclear power plant, and 

k = l 

* See notes at end of Appendix A 
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nput for foss i l - fueled plant 

I Qi + Q2 + Qs v l O ' ' for nuc lea r power plant 

In the equation for fc^, 

{ 
N F C B + N F C C 

k = l 

NFCB 

Qz = Y, "kL3kV(ei)k + I k 

k=l 

+ ( « d k + ' r k + t s ' k ) V('̂ 2>k 

' :ck( ' + *ck + %'+=fk<>+-*£k)+'=rk+<:Bk + ':8'k + ':wk«wk I ' lk+Ak^pkl 0 

', \ , , ('vCe.Jk+Vte^JkN 

(tck+'fk+«Bkj v(e,)k+-n.\^ 1 1 

UkL.kd +*ck+-efk)+ [v(e , )kL,k( l + « c k + % > - V f ^ ^ ' k l ' i ' k J 

N F C B + N F C C 

Q3 

k = NFCB + 1 

V UkLjk + l / T k | [ ( t c k + ' £ k + T k + t d k + t r k + ' s k + ' s ' k ) u k + '] L i k d + i c k + * f k ) - L 2 k j 

NFCB + 1 

defined as the value of the product fuel at en r i chment ep, p - 1,2, and 

• (c ) 

V^ = (2<!^ - 1 ) *" ^ l . e , 

defined a s the sepa ra t ion potent ial of the C * s t r e a m , i = p .w.F 

The parameter NFCB designates the number of uranium fuel regions in the 
reactor and NFCC, the number of plutonium fuel regions. 

The value of plutonium, v, can be evaluated for a uranium- or a 
plutonium-fueled plant by the following equation: 

" " [(1 - a g ) - (1 - a ) j ] 1 0 ' ( A / T ) - [ 1 - (1 - a )j] Q3X lO' 

X {(l /a„T)- 8.76 X 10= P7)£m[( l - a g ) - (1 - a ) j ] 

+ [ m - ( l - a ) j b i ] [ I + I ^ ( l + i ) - " ] - ( l - a ) j ^ ( ^ I i + I c ) 

+ [1 - (1 - a ) j ] [ ( * + ll' + x) 6 ( l j + I ^ ) + O M + ^ +Q,+Q2]} 

where I, j , afl , P . , T, Q,, Qj, and Q, a r e as defined above for uranium-fue led plants 

N F C B + N F C C 

A/T = Y. '^k/Tk 
k = l 
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Further analysis of the fuel cycle cost equation can be found in Appendix B. 

MACHINE: This program is written in FORTRAN for an IBM 704 with core 
storage of at least 8K, an on-line card reader , and an on-line printer or one 
magnetic tape unit. 

RUNNING TIME: A problem takes less than one-minute running time with 
tape output. 

INPUT INFORMATION REQUIRED: The input pa rame te r s , together with 
the values of the associated index J (to be explained la te r ) , are as follows: 

f 

1 

2 

3 

P a r a m ­
eter 

MCALC 

NFCB 

NFCC 

Description 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

P 

i 

Ic 

Id 

h 
n 

"^c 

" d 

e 

T) 

P 

V 

m 

OM 

CO 

{0 - v-calculatic 
1 - m-calculat i 

on 
on 

number of uranium regions 

number of plutonium regions 

0 £ NFCB < 10 
0 s NFCC £ 10 
0 £ NFCB + NFCC £ 10 
(both 0 for fossil-fuel 

case) 

number of plants over which design and development 
costs a re distributed 

interes t rate (% x 10'^) 

investment in construction ($) 

investment in design and development (^) 

investment in land ($) 

plant life (yr) 

average lead time for construction (yr) 

average lead time for design (yr) 

plant factor (% x 10'^) 

plant net thermal efficiency (% x 10"^) 

thermal power rating of reactor (TMW) 

value of plutonium as metal buttons ($/gm) 

cost of generating electr ic power (mil ls /kwhr) 

operating and maintenance cost ($/yr) 

annual levelized return on investment (% x 10" ) 



14 

J 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

P a r a m ­
eter 

X 

6 

•e
-

ip 

3-1 

P F 

a 

b 

_î  

JF 

is 
n ' 

D e s c r i p t i o n 

3 3 - 4 2 

4 3 - 5 2 

5 3 - 6 2 

63 -72 

73-82 

L l 

Lz 

L3 

^c 

i f 

93 -102 

103-112 

113-122 

^=0 

Cf 

C r 

ad v a l o r e m r a t e for p r o p e r t y t a x e s (% x 1 0 ) 

a p p r a i s a l f r a c t i o n (% x 10"^) 

ad v a l o r e m r a t e for p lan t i n s u r a n c e (%x 10 ) 

ad v a l r e m r a t e for p r o p e r t y d a m a g e i n s u r a n c e 
(% X 10"^) 

b a s e r a t e of p r e m i u m on l i a b i l i t y i n s u r a n c e 
($ p e r $ m i l l i o n ) 

fo - c a l c u l a t i o n for i nd iv idua l p lan t 
\ ] - c a l c u l a t i o n for 

popu la t ion f ac to r 

for 

c o m p a n y a s a whole 

f r a c t i o n of c a p i t a l i z a t i o n by bonds (% x 10" ) 

i n t e r e s t on bonds (% x 10" ) 

f e d e r a l i n c o m e t a x r a t e (% x 10 )̂ 

s t a t e i n c o m e t a x r a t e (7o x 10"^) 

s h o r t e s t p e r i o d a l lowed for s t r a i g h t l ine d e p r e c i a t i o n 
for t a x deduc t ion (yr) 

31 g a v e r a g e r a t i o of annua l i n c o m e t ax p a y m e n t s to a n ­
nua l g r o s s r e v e n u e (% x 10" ) 

J o for n u c l e a r p o w e r c a s e 
^2 f^t [^"fuel c y c l e c o s t " for f o s s i l - f u e l e d c a s e ( $ / y r ) 

i n i t i a l fuel load ing (kg) 

a m o u n t of fuel a f t e r r e p r o c e s s i n g (kg) 

a m o u n t of i n v e n t o r y fuel (kg) 

p e r c e n t by which Lj m u s t be i n c r e a s e d to c o m p e n s a t e 
for l o s s due to c o n v e r s i o n (% x 10" ) 

p e r c e n t by which Lj m u s t be i n c r e a s e d to c o m p e n s a t e 
for l o s s due to f a b r i c a t i o n (% x 10"^) 

83 -92 i p e r c e n t of Lj to be d i s p o s e d of a s r a d i o a c t i v e w a s t e 

(% X 1 0 - 2 ) 

c o s t of c o n v e r s i o n to fuel m e a t m a t e r i a l ($ /kg ) 

c o s t of f a b r i c a t i n g fuel e l e m e n t s ( $ /kg ) 

c o s t of r e p r o c e s s i n g fuel ($ /kg ) 
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1 2 3 -

1 3 3 -

1 4 3 -

1 5 3 -

1 6 3 -

1 7 3 -

1 8 3 -

1 9 3 -

2 0 3 -

2 1 3 -

2 2 3 -

2 3 3 -

2 4 3 -

2 5 3 -

2 6 3 -

2 7 3 -

2 8 3 -

2 9 3 -

3 0 3 -

t-i 

• 1 3 2 

• 1 4 2 

• 1 5 2 

• 1 6 2 

• 1 7 2 

• 1 8 2 

• 192 

• 2 0 2 

- 2 1 2 

• 2 2 2 

• 2 3 2 

• 2 4 2 

- 2 5 2 

- 2 6 2 

- 2 7 2 

- 2 8 2 

- 2 9 2 

- 3 0 2 

- 3 1 2 

P a r a m ­

e t e r 

Cw 

Cs 

C s ' 

t c 

tf 

t r 

t d 

t s 

t s ' 

e , * ( 3 ) 

e 2 * 

C A * 

C p * 

e p * 

e * ^ w 

A 

<=? 

E t 

u 

Description 

cost of radioactive waste disposal ($/kg) 

cost of shipping new fuel ($/kg) 

cost of shipping i r radia ted fuel ($/kg) 

conversion time (yr) 

fabrication time (yr) 

reprocessing time (yr) 

radioactive decay time for "cooling" (yr) 

shipping time for new fuel (yr) 

shipping time for i r radiated fuel (yr) 

initial uranium fuel enrichment (wt % x 1 0" ) 

discharge uranium fuel enrichment (wt % x 10 ) 

cost of separative work ($/kg) 

cost of feed mater ia l ($/kg) 

feed s t r eam enrichment in separation plant 
(wt % x 10"^) 

waste s t r eam enrichment in separation plant 
(wt % X 10"^) 

amount of plutonium produced with one fuel charge 
(kg) 

cost of reducing plutonium nitrate to metal buttons 

($/gm) 

integrated fission energy (TMW day) 

use charge rate (% x l O ' y y r ) . 

The input format is as follows: 

Card 1 title card of up to 72 Hollerith charac te rs including 

a 1 in column 1 

Card 2 3112('^) MCALC, NFCB, NFCC 

Card 3 6E12.5 

Card 4 2E12.5 

Card 5 5E12.5 

p , i , I e , 

n ^ , n ^ 

e , T] , p . 

I d . I j 

V, m 
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C a r d 

C a r d 

C a r d 

C a r d 

C a r d 

C a r d 

C a r d 

C a r d 

C a r d 

C a r d 

C a r d 

C a r d 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

1E12.5 

1E12.5 

4E12 .5 

2E12.5 

6E12.5 

1E12.5 

1E12.5 

6E12.5 

6E12.5 

6E12.5 

6E12.5 

4E12 .5 

O M 

CD 

X, S , 0 , f 

a i , P F 

a, b , i, j p , j g . n ' 

g 

f c t 

L l , Lz, L3, &c' k' -^w 

C c , Cf, C j . , C ^ , C g , Cg 

t c . tf, t j . , t ^ , t g , t g , 

e i , 62, C^ . , C F . e p , e. 

A , Cp , E t , u . 

T h e r e m u s t b e N F C B + N F C C s e t s of c a r d s n u m b e r 13 t h r o u g h 1 7 , a n d t h e 

d a t a f o r a l l t h e u r a n i u m r e g i o n s ( N F C B s e t s ) m u s t p r e c e d e t h e d a t a f o r t h e 

p l u t o n i u m r e g i o n s ( N F C C s e t s ) . 

T o f a c i l i t a t e p a r a m e t e r s t u d i e s , a s m a n y s e t s of t h e f o l l o w i n g 

N P C + 1 c a r d s a s d e s i r e d ( i n c l u d i n g O) m a y f o l l o w t h e a b o v e d a t a : 

C a r d "1 

C a r d " 2 ' 

112 N P C 

I 1 2 , E 1 2 . 5 J i , P A ( J i ) -

t h e n u m b e r of p a r a m e t e r 

c h a n g e s i n t h e n e x t c a s e 

t h e i n d e x of t h e p a r a m e t e r 

t o b e c h a n g e d a n d t h e n e w 
v a l u e of t h a t p a r a m e t e r 

C a r d " N P C + l" I 1 2 , E 1 2 . 5 J N P C . P A ( J J , J P Q ) . 

A b l a n k c a r d m u s t b e t h e l a s t c a r d f o r e a c h p r o b l e m . 

A n y d e s i r e d n u m b e r of p r o b l e m s c a n b e r u n c o n s e c u t i v e l y . 

P O S S I B L E O U T P U T : O u t p u t f r o m a n m - c a l c u l a t i o n c o n s i s t s of: 

m ( m i l l s - k w h r ) 

C a p i t a l c h a r g e s = I ( $ / y r ) 

A d v a l o r e m c h a r g e s = ( 0 + ^ + x ) 6 ( l ( - + I^ ) ( $ / y r ) 

L i a b i l i t y i n s u r a n c e p r e m i u m = P^ ( $ / y r ) 
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Tota l r e v e n u e = 8.76 x 1 O' PT]em + 10^ A V / T ( $ / y r ) 

E l e c t r i c r e v e n u e = 8.76 x 10^ P r j e m ( $ / y r ) 

P l u t o n i u m r e v e n u e = 10^ A V / T ( $ / y r ) 

O p e r a t i n g e x p e n s e s = ad v a l o r e m + OM + F^ + fcj + t a x e s ( $ / y r ) 

P ro f i t =co [1+1^(1 + i ) " " ] ( $ / y r ) 

State i n c o m e t a x = jgl^S ( V y ) 

F e d e r a l i n c o m e t a x = j p ( l " J s ) N g ( $ / y r ) 

Tota l fuel cyc le c o s t s = fcj ( $ / y r ) 

Value of fuel at i n i t i a l and final e n r i c h m e n t = V(ei) and V(e2) ($/kg) 
(for u r a n i u m r e g i o n s of n u c l e a r power plant only) . 

w h e r e 

a n d 

T a x e s = f e d e r a l i n c o m e tax + s t a t e i n c o m e t ax 

No = r e v e n u e - fcj- - OM - ad v a l o r e m c h a r g e s - Pg 

1 
- I^ + I, - bi - I d ( l +i) '^ + (le + I ^ ) ( l + i ) 

Output f r o m a v - c a l c u l a t i o n is the s a m e as that for an m - c a l c u l a t i o n excep t 
that m i s r e p l a c e d by v. 

S P E C I A L F E A T U R E S , RESTRICTIONS, AND PROGRAM LIMITATIONS: 

1 . In compu t ing f e d e r a l and s t a t e t a x e s , a nega t i ve r e s u l t is p o s ­
s ib le if t ax deduc t ibe e x p e n s e s e x c e e d the r e v e n u e . In th i s c a s e the t a x e s 
a r e se t equa l to 0 and m o r v a p p r o p r i a t e l y a d j u s t e d . 

2. L i ab i l i t y i n s u r a n c e c o v e r a g e r e q u i r e d is r ounded up to the 
n e a r e s t $100 ,000 . 

3 . P a r a m e t e r s t u d i e s a r e p o s s i b l e wi thout r e r e a d i n g the e n t i r e 
da ta deck , a s i s a p p a r e n t f r o m the d e s c r i p t i o n of the input f o r m a t . To fac i l i ­
t a t e s t o r a g e of the new v a l u e s of changed p a r a m e t e r s , an index J h a s been 
a s s i g n e d to e a c h p a r a m e t e r ( see l i s t of input p a r a m e t e r s ) . The index J 
a s s o c i a t e d with a f u e l - c y c l e - c o s t p a r a m e t e r h a s 10 p o s s i b l e v a l u e s , one 
for e a c h p o s s i b l e fuel c y c l e . F o r e x a m p l e , the va lue of A in the t h i r d fuel 
cyc l e would have index J = 275. The v a l u e s of N F C B and NFCC m a y be 
changed to 0 and l a t e r r e s t o r e d to t h e i r o r i g i n a l v a l u e s to enab le a c o m ­
p a r i s o n with f o s s i l - f u e l e d p l a n t s . No o the r c h a n g e s in N F C B and N F C C a r e 
p e r m i t t e d . Any p a r a m e t e r c h a n g e s m a d e wil l r e m a i n in effect in s u c c e e d i n g 
c a s e s unt i l c h a n g e d . 



4. D e p r e s s i n g Sense Switch 1 wi l l p r o d u c e add i t i ona l output 
( label led) for u s e in debugging . Th i s output c o n s i s t s of: a j , Qi , Qz. and 
Q3. which have been def ined p r e v i o u s l y ; Ip = I " 1^(1 + D"'^! and Ti , T^, T3, 
and T4 which a r e i n t e r m e d i a t e t e r m s def ined in the f l o w c h a r t m boxes 402 
and 404 for an m c a l c u l a t i o n and in box 401 for a v c a l c u l a t i o n . 

NOTES: 

(1) See r e f e r e n c e (b), t ab le on page 5 of r e f e r e n c e (a), and S e c ­
t ion II.D.4 of th is r e p o r t for d e t a i l s on l i ab i l i t y i n s u r a n c e 
p r e m i u m s . 

(2) F o r t h e o r e t i c a l p h y s i c s p u r p o s e s , T , the r e s i d e n c e t i m e , m a y 

be defined a s y^/'Pioo^' w h e r e 

9 = i n t e g r a t e d flux t i m e (cm ), 

0100 = s p a t i a l a v e r a g e of n e u t r o n flux at 100% p o w e r ( c m " 2 s e c ' ' ) , 

e = plant fac to r (% x 10"2), and 

y = n u m b e r of y e a r s pe r s econd = 3.1709 x 10 

(3) S t a r r e d p a r a m e t e r s a r e def ined for u r a n i u m r e g i o n s only. They 
should be se t equa l to z e r o for p lu ton ium r e g i o n s . 

(4) MCALC, N F C B , N F C C , N P C , and J m u s t be w r i t t e n a s i n t e g e r s 
(no d e c i m a l point) and r igh t ad jus t ed in t h e i r r e s p e c t i v e c a r d 
f i e lds . F o r e x a m p l e , if N F C C = 4, the 4 goes in c o l u m n 36 of 
c a r d 2 and c o l u m n s 25-35 m u s t be b lank . All o t h e r p a r a m e t e r s 
m u s t be w r i t t e n as f loat ing point n u m b e r s wi th f o r m a t E 1 2 . 5 . 
F o r e x a m p l e , the n u m b e r -0 .035 would be w r i t t e n a s 
- 3 . 5 0 0 0 0 E - 0 2 . 



704 I N P U T DATA 

FORM I 

PROBLEM SAMPLE 

1 2 3 4 5 6 7 8 9 

i M r . i A i i . i n 1 1 

fi , 
,"„ 

DM 1 

X 

, ' J 
a 

iffi 1 1 1 1 1 1 

f-,t. 

hi 

. t - , 

,«i 

A 
iNiPiP. 

, J . ( > l i ) , 1 > , 

, i i < i N i P C , ) i 1 

I N P U T FORM ORIGINATOR 

1 

0 1 2 3 4 5 6 7 8 9 

iN, FiTiRi ( 

i . . . 

,"d , , , 1 

.S , 1 1 . , 

P F 

b 

,s . . : : 
<^f, , 1 1 

t f , , , , 

1=2 , , , , 

,"=? 1 , , 1 

P i a i r i a i m i e i t 

P i a i n a m 1 e i t 

b l a n k c a r d 1 2 3 4 5 6 7 8 9 

1' 

2 

0 1 2 3 4 5 6 7 8 9 

e , r , ( , l , ) 

e , r , ( , N , P 

i N i F i C i r 

h 1, 

IE;, 1 , 

lA , , 

i 

h . 1 
i<:r , 

, t r , , 

_ i S ^ ^ _ L 

, E t , , 

l . ^ ^ 

Ci) 1 1 1 
0 1 2 3 4 5 6 7 8 9 

2 

PROGRAM 0 9 0 B / R E 2 2 4 D A T E 

3 

0 1 2 3 4 5 6 7 8 9 

h 

iD\ 

fP< 

h 

,z 
l^w 

H 
,CF 
u 

, 

0 1 2 3 4 5 6 7 8 9 

3 

4 

0 1 2 3 4 5 6 7 8 9 

0 1 2 3 4 5 6 7 8 9 

4 

5 

0 1 2 3 4 5 6 7 8 9 

h. 

is , , , , , . , , 
1 1 1 1 1 1 1 1 1 

^ 
p« 

' « 
' F 

0 1 2 3 4 5 6 7 8 9 

5 

PAGE 

6 

0 1 2 3 4 5 6 7 8 9 

n 

n ' 

K 

.«« 

1 1 [ 1 1 1 1 

0 1 2 3 4 5 6 7 8 9 

6 

OF 

7 

0 1 2 3 4 5 6 7 8 9 

1 1 

8 

0 

T l I l T i I . i E i 1 il 

PlAlRiAiMi.Si l2 

F . I i X i E i D , , 1.1 

r . i H i A i n i n i F i S i i 

H ,EV,F . ,N i l l ,E i5 

OiMi 1 1 1 i 16 

P l B i f l i F i T i T i 17 

AiDi iV iALi 8 

t i N i S i O i B i 1 i9 

T , A , X , E S , ,1,(1 

1 I l l 

F i C 1 i 9 

F1II1F.1L1 1 i j l .3 

r . i Y i r . i . i R 1I11 

P l i i R l A l U i - l l i ? 

E i t i E i H i 1 i l l < i 

S l E i T i 1 1 i l i 7 

< j > i C i - , M i O i n i i 

P , C , ( , 1 , ) , , 

p , r . , f i N , p , r . i l 

0 1 2 3 4 5 6 7 8 9 

7 

0 

8 
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A P P E N D I X B 

FAST REACTOR F U E L CYCLE COST ANALYSIS 

C o n s i d e r the r e a c t o r d iv ided into up to ten fuel r e g i o n s of two 

types - u r a n i u m r eg ions and p lu ton ium r e g i o n s . 

The f u e l - c y c l e - c o s t equa t ion for a u r a n i u m r e g i o n is of the f o r m 

fc , , = uL3V(ei) + ^(1 +.« ^ + if) + C f ( l + % ) + C j . + C g + C s . + C , L l 

, „ , > / 'V(ei) + V M \ 
( t , + tf + t , ) V(e,) + T ^ 2 j 

+ (t^ + t^ + tg,)V(e2) u L i ( l + H^ + if) 

1) -h [V(ei) Ll (1 + i ^ + if) - V(e2)L2] -h A Cp l O H , ( 

whe re al l cos t and weight v a r i a b l e s and the u s e - c h a r g e r a t e a r e m t e r m s 

of u r a n i u m . 

F o r p lu tonium reg ions we a s s u m e that the cos t of n o n - p l u t o n i u m c o r e 
m a t e r i a l s is negl ig ib le and that al l i so topes of p lu ton ium a r e of equa l v a l u e . 
Hence al l co s t s and weigh ts a r e in t e r m s of p lu ton ium on ly . In equa t ion ( l ) , 
r e p l a c e V(ei) and V(e2) by v . l O ^ the va lue of a k i l o g r a m of p lu ton ium. and 
redef ine all cos t and weight v a r i a b l e s and the u s e - c h a r g e r a t e in t e r m s of 
p lu ton ium. This y ie lds 

f c p ^ = uL3vlO^ + - | [ c ^ ( l + i c + i f ) + Cf(l + i f ) + 

+ [(t^ -F tf + tj. + tg + tg, + td + T ) v-lO^ uLi {I +ic + i f ) ] 

+ [Ll (1 + i c +if) - L2]v^l0^ + A C p l o H 

The to ta l fue l - cyc le cos t , fcj, is the s u m of al l u r a n i u m and p lu ton ium 
reg ion c o s t s . 

Cr + Cs + Cg. + c w-^wl I"l 
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APPENDIX C 

GENERAL OPERATING INSTRUCTIONS 

704 Pgnr.RAM 0 9 0 8 / R E 2 Z 4 

USED NOT USED 

READER: 72 X 72 b o a r d PUNCH: n o t u s e d DRUM: 

UF SWITCH: 
PRINTER: S H A R E b o a r d #2 if SS #2 i s d o w n , n o t u s e d o t h e r w i s e 

SENSE SWITCH SETTINGS: 

#1 - u p #2 - u p - o u t p u t o n t a p e #1 # 3 , 4 , 5 , 6 - n o t u s e d 

d o w n - o u t p u t o n l i n e 

TAPES: T a p e #1 f o r o u t p u t if SS #2 i s u p 

N o n e u s e d if SS #2 i s d o w n 

TIME BEFORE OUTPUT: n e g l i g i b l e RUNNING TIME: a b o u t 1 m i n u t e / p r o b l e n n 
w i t h o f f - l i n e o u t p u t 

OFF-LINE PRINTING: P r i n t t a p e #1 {if u s e d ) o f f - l i n e u n d e r p r o g r a n n c o n t r o l . 

RUNNING PROCEDURE: 

1. READY tape #1 or p r i n t e r . 

2. Set s e n s e s w i t c h e s . 

3. READY b ina ry progrann deck followed by data input 

(a blank c a r d m u s t s e p a r a t e problenns) in r e a d e r . 

4. CLEAR and LOAD CARDS. 

STOPS (OCTAL): F ina l s top : HPR 0,1 
FORTRAN ERROR STOPS 
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APPENDIX D 

FLOWCHART 

REAPIabels | 

CLEAR data storage 

{50) -» tu rn off SENSE LIGHTS 

0 - » M O O 

READ tit le card 

READ MCALC, NFCB, NFCC 

READ/3 ,1 , I [ , I ( | , U n , nc, na 

READ e , 1), P, v , m 

READ OM 

READ ul 

READ X,S,<#' , + 

READ a ] , PF 

READ a , b, 1, IF , JS. ^ ' . 5 

READ fct 

(SENSE SWITCH 2 } 

7051 

Substitute "WRITE 

OLJTPUT TAPE" for 

"PRINT" In box 52-60 

FpR I NT t i t le card 

( MCALC J - ^ 
PRINT " » calcula­

t ion , " NFCB, NFCC 

52 , , ' O 
T ^— 

I PRINT'tn calculation." NFCB, NFCC 

I P R I N T g . IJC, i , n , I c , nc, la , na ] 

G PRINT t , p. T ) ,m I 

55 

[PR INT 6, P,?;, 

57 

PRINTOM.o, 

P R I N T X , ' # > , S , + 

PRINT a i , PF 

PRINT a . J5, b, n' , | , g , JF 

zr 
I NFCB+ NFCC-» NFC 

LOOP 1 

60 •0 

I PRINT let y® 

READ L i lk l , L2(k), l 3 l k l , ^ c l k l . i | l k l . - ^ w l * ' 

READ Cclkl, cflk), Cr Ik I , c w l k l , Cjlk), Cs'lkl 

READtclk l , t f l k l , t r l k l , t d l k l , ts lk l , t s « l 

READ e i lk l , e j i k l , C ^ l k l , Cplkl, O F I U , e „ l k l 

READ A l k l , c „ l k l , EtIkI, ulk} 

63 

inrrTunr 

7063,, 

/• : ~ ^ up substitute'WRITE OUTPUT 

(̂ SENSE SWITCH 2)—!; TAPE" tor "PRINT" in box 7063 

PRINT Li(k),L2lkl, L3lkl k 

PRINT/clkl.-^flk'.-^wlkl 

PRINT cc(k), Cflk), CrIkI 

PRINT Cwlkl, cslkl, Cs'lkl 

PRINT tcikl, tflkl, trlkl 

PRINT talk), tjik), ts'lk) 

PRINT el(k), e2{k), C^lk) 

PRINT CFlkl, eplk). e„lk) 

PRINT Alk), Cplk), EtIk) 

PRINT ulk) 

100 

(100)-» 

i F * i S - ) S I F - - l 

(1 - a ) ] - * a j 

(1 - a g ) - * a r 

I a l l * i l " 1 / / 9 * I I c t I / l l * i ) " ' - I p 

I p - I ^ l l * i l - " - I 

102 

Gizy • | 1 * D" 

0 — Y | , Q i . 02, Q3 

0 - » V ( e i l Vle2)., k • 1 ID 

( NFC V^^EpZI 

I NFC ^ LOOP"] 

Ne)(t page 



2 3 

_J c 
2.7397 X 10-3 xEtlkl/e- P-.7-lk) 

Alkl/T-lk) t Yt— Yt 

lMk) f rcc(k l , ( l t . ^c lk ) *^ | lk l ) t c , l k ) ( l + .«|lk))+crlk) + cslk)tcs'lk) + c„(k)-.^„lk)] • Lilk)t Alk) • cplk) • l o ' } * O l - Q i 

( k-LOOP ^)-^^VT»k-»k I-

( NFCB 

l -»k 

l2e„(kl-l).€n(j-7^^-|j^)-.V„lk) 

( 2 e F ( k l - l ) / n ( j ^ ) - W k ) 

/ eilk) \ 
l2eilk)-l).^n(^Y7^j-Vilk) 

e;lk) 

/ eilk) - e„lk)' 

VeF(k)-ew(k)y 

/'e2lk)-e„,lk)'\ 
l^eflk)-e,,lk)^^ 

/e i lk) -Cf lk) \ 

\cFlk)-e„(k)/ 

i'e2lkl-ep(H'\ 
l^eFlkl-e^lklJ" 

-.Ti„(k) 

•T2wl*) 

-TiFlk) 

Tjflk) 

X 
CFlk) • Tiwlk) + C^lk) -(Vilk) t Tif(k) • v„lk) - Ti„lk) • VFlkl)—Vei(kl 

Cplk) • T2„(k) + C^lk) •{V2lk) t T2f(k) • V„lk) - T2wlk) • VFIH)—VejIkI 

1/Tlk)|[(tclk) • t(lk) + tslkl)- Vejlk) • r lk) • ( " ' ' * ' / ' ' ' '^"'') * (tjik) t tplkl t t^.tk)) • Vezik)] • u lk l - Ljlk)-

(l+.€clk) t.«|(k)) * [veilkl- Li(k)-( l *I^m*Xim)- VejIkI • L2lk)]|t ulk)- L3lk)-Ve]lk)t 02-»Q2 

c -y^Muv^T^ 

(214)->{ NFCC ) ' ° »(jOO) 

NFC-» LOOP 
NFCB + 1-»L 

l/rlk)|r(tj{k) + tflkl t r Ikl t tjlk) t l̂ (k) t tjtk) + ts.lk)) • ulkl + l ] • Lilkl • (1 tX^M •.iflk)) - L2lk)'l+ u(k) • Ljikl t 03-"Q3 

211 
( k-LOOP ^ ) - ^ i ( l T k - > k I -

|>0 

(ao) 



2 4 

.lai-*pr(4l I J 5 - * ^ l-*ne)ct column 
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l < ^ t 

<^.lp 

lld'/S 

,/, t X I -

* PROFIT 

* Ic ) /n ' 

lie 

b-

U 

- I p 

• 8 -

-»DEP 

ADVAL 

( IVICALC ) ^ @ 

402 i !<0 

Y, • v l 03 -»Y t 

l/[(ar- ai)- P T , -

PROFIT-a jb - j - I p 

Y f ( a j - ar)-*T4 

• 8.76 X lo ' l ->Ti 

- a j ( I a / ; 3 t I t ) / n ' - . T 3 

(^ NF l ) <- J 
«)3 1 * 0 
Oi + Q2+v-Q3-10'-»fCt 

404 

BafJ + l l - c r ) ) - lADVALt OM t ICf + P^)-»T2 

Tl • IT31 T4 + T2I-. m 

Yt+ P ••>)•€• m -8.76x10'-*REV 

REV- ICf OM- ADVAL- DEP- P̂  - N, 

j j • N; - • STAX 

iF - l l - l s l -Ns-FTAX 

STAX + FTAX-» TAXES 

ADVAL t OM + P̂  +lct tTAXES -• OE 

( TAXES > ^ 

413 i <0 

m + iTAXESl • P-Tj'S •8.76x10'-»m 

O-'TAXES 

Y, • P • 7; • e • m • 8.76 X 103 - REV 

ADVAL t OM t P^ + let -• OE 

0-»FTAX, STAX 

412 

REV-Y|-»ELECRV 

(SENSE SWITCH 2) • 

7404,, down 

TAPE" lor "PRINT" in box 7404-407 

PRINT m,REV, ELECRV, Yf, I, OE, ADVAL, 
PROFIT, P ,̂ STAX, FTAX, let 

( NFCB ~ ) - ^ 

I PRINT Veilk), Ve2lk), k • 1, . . . NFCB 

(SENSE SWITCHT)-H^ 

I PRINTajil.Ip Ol. Q2, O3. Tl, T;. T3, T4 

( M ) * turn oil SENSE LICHTS 

( J-3 ~y-—<\'W PAID I 

(k-NPC ) » | k * l - k \-
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l / [ l a r - a i ) - l o ' - Y t - l l - t i i ) - 0 3 l O ^ J - ' T i 

(1 - a i> • (ADVAL t OM -t Ol + Q2 + P^l - " ' 2 

( a r - a i ) - 8 . 7 6 x l o 3 - P - i j - « • m - . T 3 

I(a„-, t l D - a j b ' i ) I p - a j / n ' l l a / ^ * Ic> 

Tl IT2 t T4 - T3) - V 

Q j t Q 2 + Q 3 » l D ' - » l c , 

Y f V 10'+ P - r ) - € - m - 8 . 7 6 x 1 0 3 - R E V 

REV-le|- 0M-ADVAL-DEP-P«-»N3 

Js-Ns-STAX 

j f T - l l - J s l -N j -FTAX 

STAX-tFTAX-* TAXES 

ADVAL t OM t P.̂  t let * TAXES —OE 

- T 4 

f -
( TAXES ) -

414 

» t ITAXESl/lYt- 1 0 ' ) - V 

0—TAXES 

Vj - V - 10' + P - ->; - « - m • 8.76 x I D ' - REV 

ADVAL t OM-f P.̂  • l c , - O E 

0 - FTAX, STAX 

415 i JZ 
Y f V- l o ' - Y f 

REV- Y(-ELECRV 

(SENSE SWITCH 2)-
Substitute 'WRITE OUTPUT 
TAPE" for "PRINT" in box 7401-^ 

PRINT «, REV, ELECRV, Yf, OE, ADVAL, 
PROFIT, P^, STAX, FTAX, fe, 

I 
( NFCB ) -

409 fO 

I PRINT Veilk), VC2(kl, k . l , , , . NFCB 

X 
(̂ ENSE SWITCH ^ - ^ ^ i ^ 6 4 ) 

408 1 down 

PRINTa„-,,Ip, 01,02,03, Ti.T2,T3,T4 
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APPENDIX E 

CODE LISTING 
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EQUIVALENCE 

(PA( 
(PA( 
(PAt 
(PA( 
IPA( 
(PA( 
(PA( 
(PA( 
(PAl 
{PA{ 

10),ENC 
13),ETA 
16),EM 
19),:HI 
22),PSI 
25),ALPHA 
28),AJF 
31).=̂  

),(PA( 
),(PA( 
),(PA( 
),(PA( 
),(PAI 
),(PA( 
),(PA( 
),CPA( 

l»3),EL2(l)).IPA( 

11).END 
It) ,P 
17),0M ^, 
20).DELTA 
23).Al 
26).B 
29).AJS 
32),FCT 
53),EL3( 1) 

7B);ELP,1,...PM,S3,.ELWD.1, 

ON 
15),V 
18).OMEGA 
21),PHT 
2U),PF 
27).EYEBAR 
30),ENPRI^' 
33).ELl(n 
63),ELC(1) 
93),CU(1) 

),(PA(123),CWD1 1) 
).(PA(153).TC(1) 

),(PA( 
).(PA( 
).tPA( 
).(PA( 
).(PA( 
J.IPAI 
).1PA( 
).tPAI 
),(PA( 

\ |S;^|«S?i?,'6^^:^i:^E^sU^T?S:p¥^^;TAXES.0E.ELEC.V.NFC 

I 
FIXED CHARGES/8H 

E17.6,18H 
N(C)E17.6/8H 

EPSILONIPEIU. 
V 

2 
1 F0RN'AT(72H 
1 ) 

2 F0R^ATI6E12.5) 
3 F0RVAT(/7H0 IMPUT/16H0 
1 IIL)E17.6/8H 
2I(C)E17.6,18H 
3 N(D)E17.6) 
U FORMAT! 1 OHO REVENUE/1IH 

5^F0RyATI3UH0^*0PERATiNG AND MAINTENANCE C0STS/6H 
lPRnFIT/9H 0KEGAE16.6) 

6 F 0 R K U ( 2 1 H 0 AD VALOREM CHARGES/9H 
1 PHI E17.6/9H DELTAE16.6,18H 

7 F0RMAT(20H0 INSURANCE CHARGES/8H 
IPF E17.6) 

8 FCRMAT(8H0 
1 B E17 
2 G 
9 F0RMATI20H0 
10 FORMAT!19H0 

BETA1PE17.6,18H 
N E17.6/8H 

I(D)E17.6,18H 

18H P 
7.6) 

El 

0M1PE19.6/9HC 

CHI 1PE16 .6 .18H 
PSI E 1 7 . 6 ) 

A ( 1 ) 1 P E 1 7 . 6 , 1 8 H 

J ( S ) E 1 7 . 6 / 8 H 
IBARE17 .6 ,18H 

TAXES/9H ALPHA1PE16.6.18H 
6V2OH NPRIMEE15.6/8H 

E 1 7 . 6 / 8 H J ( F ) E 1 7 . 6 ) 

FUEL CYCLE COSTS/lx^UHCt 1 ) 1 8X , UHL ( 2 ) 1 9X , UHH 3) / ( 1 PE 15 

IT REVE114.6, 13X,9HPy REV - „ „ ., 
2l4X,9HAD VAL E 1 U. 6 ,1 3X, 9HPR0F T 
3AX E l l» .6 / i tX ,9HF TAX 

19 FORMAT!I 12 ,E12 .5 ) 

E114.6/UX, l H I 8 X , E 1 U . 6 , 1 3 X , l t H 0 . E . 5 X . E l U . 6 / 
PROFIT E 1 U . 6 / U X , 2 H P L 7 X . E 1 U . 6 . 1 3 X . 9 H S T 
E1U.6 ,13X,9HT0TAL FC E1U.6) 
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20 FORMAT!12A6) 
21 FORMATIUH 1A6,1PE12.5) 
22 F0RMAT!6I12) 
23 FORMAT!17H M CALCULATION I2,19H URANIUM REGIONS I2,ieH PLUTCNI 

lUM REGIONS) 
21+ FORMAT! 17H V CALCULATION I2,19H URANIUM REGIONS I2.18H PLUTONI 

1UM REGIONS) 
25 FORMAT(10HO REVENUE/11H EPSILON1PE1"*. 6, 18H P El 

17.6/8H ETA E17.6.18H M E17.6) 
26 FORMAT! 7X,l*HC!F) 1 8X , l4HE I F ) 1 9X. UHE ! W ) / ! 1 PE 1 5. 6, E22.6 , E23. 6 ) ) 
27 F0R"ATI/8H0 OUTPUT/UX . 1HV8X . 1 PE 1 U. 6 , 1 3X, 9HT0TAL REVE 1 U. 6/l*X , 9HELEC 

IT REVE1l*.6, 13X,9HPU REV E 1 U. 6/l*X , 1 H I 8X , E 1 U. 6 , 1 3X , UHO.E .5X , E 1 U. 6/ 
2UX,9HAD VAL E1U.6,13X.9HPR0FIT E1U.6/UX,2HPL7X,E1U.6,13X,9HS T 
3AX E1U.6/UX,9HF TAX E1U.6.13X,9HT0TAL FC E1U.6) 

28 F O R M A T ! / / 1 3 H O M O D I F I C A T I O N I 6 ) 
29 F0RMATIUX,5HV!El)31X,5HVIE2)/(13X.1PElU.6.22X,EIK. 6)) 
31 F O R M A T ! B H AN 1 P E 1 7 . 6 , 1 8 H IP E17.6/8H QI E17. 

1 6 , 1 8 H 02 E17.6/8H C3 E17.6,18H Tl 
2E17.6/eH T2 E17.6,18H T3 E17.6/8H TU E17.6) 

3? FORMAT!9X.1 HA 19X,UHCIP)19X.UHEIT)/I1PE15.6,E22.6,E23.6)) 
33 F0RMATI9X,IHU/!1PE15.6)) 

READ 20,!LABEL!K),K=1,312) 
50 DO 51 K=l,350 
51 PAIK)=0. 

SENSE LIGHT 0 
Mon=o 
READ 1 
READ 22.MCALC,NFCB.NFCC 
READ 2,BETA.EYE,EYEC.EYED.EYEL,EN,ENC.END 
READ 2.EPSL0N.ETA,P.V,EM 
READ 2,0M 
READ 2,OMEGA 
READ 2,CHI,DELTA,PHI,PSI 
READ 2,A1.PF 
READ 2,ALPHA,B.EYEBAR,AJF,AJS,ENPRIM.R 
READ 2,FCT 
IF ISENSE SWITCH 2) 7051.8051 

7051 PRINT 1 
IF (MCALC) 52,53,52 

52 PRINT 23,NFCB.NFCC 
GO TO 5U 

53 PRINT 2'*,NFCB,NFCC 
5I4 PRINT 3,BETA,EYEL,EYE,EN,EYEC,ENC,EYED,END 

IF (MCALC) 55,56,55 
55 PRINT U,EPSL0N,P,ETA.V 

GO TO 57 
56 PRINT 25,EPSL0N,P.ETA.EM 
57 PRINT 5,OM,OMEGA 

PRINT 6,CHI,PHI,DELTA,PSI 
PRINT 7.A1,PF 
PRINT B.ALPHA.AJS.B.ENPRIM.EYEBAR.R.AJF 

58 NFC=NFCB+NFCC 
59 IF (NFC) 61,60,61 
60 PRINT 9,FCT 

GO TO 100 
61 LOOP=NFC 
62 DO 63 K=1,LOOP 

READ 2,EL1(K),EL2!K),EL3!K),ELCIK),ELF!K),ELWD!K) 
READ 2,CU!K).F!K).RPU!K).CWD(K).S1!K),S2!K) 
READ 2.TC(K).TF!K).TRPIK),TD(K),TS11K),TS2(K) 
READ 2,E1!K),E2!K).CDELTA(K),CF(K),EF!K).EW(K) 

63 READ 2.A!K),CP(K),ET(K),U(K) 
IF (SENSE SWITCH 2) 7063,8063 

7063 PRINT 10,(ELI!K),EL2IK),EL3(K),K=1,L00P) 
PRINT 1 1,(ELC!K),ELF!K),ELWDIK),K=1,LOOP) 
PRINT 12,!CUIK),F!K),RPU!K),K=1,L00P) 
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>l l.-fEYE)»»ENC 

PRINT 13,!CWD1K),S1(K),S2(K),K=1,L00P) 
PRINT IHIITCIKJIIFIK),TRPIK).K=l,LOOP) 
11\N\ li'.lElU ;E2 K) dDELTAlK);K:\?L00P) 
^RINI 26;'CF<K.i pUlJEWIKl.K^l.LOOP) 
PRINT 32.IAIK ,CP K),ET K).K-1.L00P) 
PRINT 33,(U(K).K=1,L00P) 

100 AJ=AJF+AJS-AJF»AJS 
ALPHA J=!1.-ALPHA).AJ 
*LPHA ^:|-*LPHA.R ^^ g^^^^,g,,,,EYEL) 
CAP =CAPIP-EYELi!l. + EYE)"!-EN) 
IF!EYE)102,101,102 

101 AN=EN 
102 &N=!1.-1./!l.+EYE)«»EN)/EYE 
200 YT=0. 

G1 = 0-
02 = 0. 
Q3 = 0. 
DO 217 K=l,10 
VE1!K)=0. 

Vol yPrN^C?-203,216.203 
216 PL=0.0 

GO TO UOO 
203 LOOP=NFC „„„ 
2°- ?°Auf^?=I2!7'3§°7^3.ET!K))/!EPSL0N.P) 
9n^ XT:oitMruIK^M'l'o + ELC!K)+ELF!K))+F(K).!1.0 + ELF(K))+RPU!K)+Sl(K) + 
^°^S2IK)tciDIK)iELWD!K)).EL1(K)U(K).CP!K).lE*3)/TAU(K) 
207 IF (NFCR) 212,21U,212 
212 L00P=NFCB 
^ ' ' 5 S ! ^ ^ ^ ! ^ : i E b ? g ) - 1 . ) . L 0 G F ( E W ( K , / ! l . - E W I K ) n 

VF K U I 2 . . E F ( K ) - 1 . ) ' L 0 G F ( E F I K / l . - E F K 
V H K ) = ! 2 . » E 1 1 K ) - 1 . ) » L 0 G F ! E 1 ! K / l . - E l K 
V? K = 2 . » E 2 ! K ) - 1 . ) « L 0 G F ( E 2 ! K ) / ! . - E 2 ! K ) ) ) 
T 1 W I K ) = I E 1 I K ) - E W ! K ) ) / ! E F ( K ) - E W K 
T 2 W ! K ) = ! E 2 I K ) - E W ! K ) ) / ( E F K)-EW K 
T 1 F ! K ) = ! E 1 ! K ) - E F ! K ) ) / EF K -EW K 

J ^ l I K l ^ i c F i K M T l w U U c D E L T M K l i l V ! K ) + T 1 F I K ) . V W ( K ) - T 1 W ( K ) . V F ( K ) ) ) 
VF? K - CF K U T 2 W K +CDELTA K * V2 K + T 2 F ! K ) . V W ! K ) - T 2 W ( K ) . V F K ) ) ) 

709 n 7 - 0 2 i u K U E L S I K U V E U K U ( T I ^ ( K U T F ( K ) + T S 1 ! K ) ) . V E 1 ! K ) 4 - T A I J M 
1 ! V E 1 I K ) ; V E 2 I K ) / 2 ! o ^ TD K U T R P ! K ) * T S 2 I K ) ) . V E 2 ( K ) ) . y K ) . E L l ( K ) . 
2 l i : o l - E L C I K ) + E L F I K ) ) + V E l ! K ) . E L l ( K ) . ! 1 . 0 + E L C l K ) + E L F ! K ) ) -
3 V E ? ! K ) « E L 2 ! K ) ) / T A U ! K ) 

2114 IF !NFCC) 2 1 0 , 3 0 0 . 2 1 0 
210 L00P=NFC 

L=NFCB+1 
211 03 = C3!u'[K')iEL3U) + !TC!K)-HFIK)+TRP!K)+TS1(K)+TS2(K)-i-TD(K)+TAU!K)). 

1U(K)»EL1!K)»! 1.0-t-ELC!K)+ELF(K) )/TAU!K)-f 
2IEL1!K)»!1.0+ELC(K)+ELF(K))-EL2(K))/TAU(K) 

300 IF !I000.»P-1O.) 3U1.3U1,3U2 
31*1 EL=1.0 

GO TO 301* 
3U2 IF ! 1000.«P-1000. ) 31*3 , 3U3, 3UU 
3U3 EL=1.5 

GO TC 30U 
3UU IF !P-10.) 3U5,3l*5.3U6 
31*5 EL = 2.5 

GO TC 301* 
31*6 IF (P»ETA-100.) 31*8,3U7.31*7 
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3U7 EL=60. 
GO TC 301* 

31*8 EL=( 150.#1000.•P»PF)/1000000 
IF (EL-3.5) 3U9.350.350 

3U9 EL-3.5 
GO TO 30U 

350 IF (EL-60.) 352.352,351 
351 EL=60. 

GO TO 30U 
352 EL=.1»INTFI10.«EL+.99999999) 
30U IF!A1-1000.)305,306,306 
305 PR!1)=1000. 

GO TC 307 
306 PR!1)=A1 
307 IF(EL-1.)308,308,309 
308 CAPPA=EL 

GO TC 335 
309 IF!.5»A1-1000.)310.311.311 
310 PR!2)=1000. 

GO TO 312 
311 PR!2)=.5»A1 
312 CAPPA=I. 

IF!EL-5.)313,313,31U 
313 ELAMDA=EL-1. 

GO TO 336 
31U IF!.2»A1-1000.)315,316.316 
315 PR(3)=1000. 

GO TC 317 
316 PR(3)=.2»A1 
317 ELAMDA=U. 

IF!EL-10.1318.318.319 
318 EMU=EL-5. 

GO TO 337 
319 IF!.1»A1-1000.1320,321.321 
320 PR(U)=1000. 

GO TO 322 
321 PR(U)=.1»A1 
322 EMU=5. 

IF(EL-20.)323,323,32U 
323 ENU=EL-10. 

GO TO 338 
32U IF!.05»A1-1000.)325,326.326 
325 PRI5)=1000. 

GO TO 327 
326 PR!5)=.05»A1 
327 ENU=10. 

IF(EL-UO.1328.328.329 
328 XI=EL-20. 

GO TC 339 
329 IF(.025»A1-1000.1330.331,331 
330 PR(6)=1000. 

GO TO 332 
331 PR!6)=.025»A1 
332 XI=20. 

IFIEL-60.)333.333.33U 
333 ZETA=EL-UO. 

GO TC 3U0 
33U ZETA=20.0 

GO TO 3U0 
335 ELAMDA=0. 
336 EMU=0. 
337 ENU=0. 
338 XI=0. 
3U0 PL = CAPPA»PR( 1 )+ELAMDA»PR(2)+EMU»PR(3)+ENU«PR(U)-fXI»PR(5)+ZETA»PR(6 

1 ) 

http://3U9.350.350
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UOO ADVAL=(PHHCHI|PSI).IEYEC*EYEL).UtLlfl 
DEP=l!5/ENPRI^*n-0!'BETA.EYED.EYEC)*B.EYEBAR.CAPIP 

U01 

V=T1»!T2+TU-T3) 
^'EV:?l:§'lEi:^:ET;^EPSL0N.EM.8.76E.3 
ENS=REV-FCT-OM-AOVAL-DEP-PL 
STAX=AJS«ENS 
FTAX=AJF«!1.-AJS)»ENS 
TAXES=STAX+FTAX ^.^^^ 
OE = ADVAL + 0M + PL + FCT-jTAXES 
IF!TAXES)U1U.U15,U15 

1»1U v = V + ABSF!TAXES)/!YT«lE + 3) 
REV=YT»v2lE3+P+ETA»EPSL0N.EM.8.76E+3 
OE = ADVAL+OM-^PL-^FCT 
FTAX=0.0 
STAX=0.0 

U15 YT=YT»V»lE+3 

7U01 ttr^Pir^v?RiI'ELi!R^:?i;CA^1.0E.ADVAL.PR0FIT.PL,STAX.FTAX.FCT 
U09^^irT^ii;!!j^llK}?VETm.K=1.NFCB) 
tl's J^RI^f'3^^^ra'pyp!oiT2:«,T,,T2.T3,TU 

GO TC 6U 

^°MnSn™A5b^^^^^B?R^J^pf^5ke^Hl3lt^:i)BETA.EYED.EYEC)/ENPRIH 
TU=YT»!ALPHAJ-ALPHAR) 
IF !NFC)U03,U0U,U03 

tU ^^l5'A^t?^N2?l!-A[pHAJ).1ADVAL.0M.FCT.PL) 
Ey = T l » ! T 3 - i - T U + T 2 ) „ , , ^ , 
REV = YT-(-P«ETA*EPSL0N»EM»8.76E-.3 
E N S = R E V - F C T - C M - A D V A L - D E P - P L 
STAX=AJS»ENS 
FTAX=AJF»!1.-AJS)«ENS 
TAXES = STAX-fFTAX .̂ .„̂ <. 
CE = ADVAL•^OM•^PL+FCT•^TAXES 

U13 ^^^^P^^^I?A;;^ii/!p.ETA.EPSL0N.8.76E.3) 

R * V ! Y T - 4 - P » E T A « E P S L 0 N » E M » 8 . 7 6 E + 3 
CE = ADVAL + OM-fPL + FCT 
FTAX=O.C 
STAX=0.0 

7U0U rRlP'SS?RE"EL^CRV?Yf?CAPI.0E.ADVAL.PR0FIT.PL.STAX.FTAX.FCT 

U05 ^^I^f^2?',!^^l!l5?tv^F^?K,.K=1.NFCB) 
U06 IF !SENSE SWITCH 1) '*07,6U 
U07 PRINT 3 1 . A N , C A P I P . 0 1 . Q 2 . G 3 , T 1 , T 2 , T 3 , T U 

6U SENSE LIGHT 0 
REAC19,NPC 
IF (NPC) 6 5 . 5 0 . 6 5 

65 ^̂ 0D = M0C-̂  1 
IF ISENSE SWITCH 2) 7065 ,8065 

http://1ADVAL.0M.FCT.pl
http://0E.ADVAL.PR0FIT.pl
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7065 PRINT 28,MOD 
70 DO 69 K=1,NPC 

READ 19,J.!PA!J)) ,„ „„,„ 
IF ISENSE SWITCH 2) 7070,8070 

7070 PRINT 21,LABEL!J),PA!J) 
71 IF !J-3) 66,66,69 
66 JPA!J)=PA!J) 
69 CONTINUE 

GO TO 100 
8051 WRITE OUTPUT TAPE 1,1 

IF IMCALC) 8052,8053.8052 
805? WRITE OUTPUT TAPE 1.23.NFCB.NFCC 

GO TO 805U 
8053 WRITE OUTPUT TAPE 1,2U,NFCB,NFCC 
805U WRITE OUTPUT TAPE 1,3,BETA,EYEL,EYE,EN.EYEC.ENC,EYED,END 

IF (MCALC) 8055,8056,8055 
8055 WRITE OUTPUT TAPE 1,U,EPSLON,P,ETA,V 

GO TO 8057 
8056 WRITE OUTPUT TAPE 1,25,EPSLON,P,ETA.EM 
8057 WRITE OUTPUT TAPE 1,5,0M,0MEGA 

WRITE OUTPUT TAPE 1,6,CHI,PHI,DELTA,PSI 
WRITE OUTPUT TAPE 1,7.A1.PF 
WRITE OUTPUT TAPE 1.8.ALPHA,AJS.B.ENPRIM,EYEBAR,R,AJF 

8058 NFC=NFCB+NFCC 
8059 IF (NFC) 61,8060,61 
8060 WRITE OUTPUT TAPE 1,9,FCT 

GO TO 100 
8063 WRITE OUTPUT TAPE 1 , 1 0,!EL 1(K),EL2(K),EL3(K),K=1.LOOP) 

WRITE OUTPUT TAPE 1,11,!ELC(K).ELF(K).ELWD(K),K=1.LOOP 1 
WRITE OUTPUT TAPE 1,12,(CU!K),F!K),RPU!K),K=1.LOOP! 
WRITE OUTPUT TAPE 1.13.!CWD(K),S1(K),S2!K),K=1,LOOP) 
WRITE OUTPUT TAPE 1,1U,(TC!K ) ,TF!K),TRP(K) , K=I,LOOP) 
WRITE OUTPUT TAPE 1,15,!TD(K),TS1!Ki,TS2!K),K=1,LOOP) 
WRITE OUTPUT TAPE 1.16,!E1(K).E2!K).CDELTA!K),K=1.LOOP 1 
WRITE OUTPUT TAPE 1,26,!CF!K),EF(K),EW(K),K=1,LOOP) 
WRITE OUTPUT TAPE 1,32,!A(K),CP!K),ET!K).K=1,LOOP) 
WRITE OUTPUT TAPE 1,33,!U(K),K=1,LOOP) 
GO TO 100 

8U01 WRITE OUTPUT TAPE 1,27.V,REV.ELECRV.YT,CAP I,OE,ADVAL,PROFIT,PL, 
1 STAX,FTAX,FCT 
IF (NFCB) 8U09,8U10,8U09 

8U09 WRITE OUTPUT TAPE 1,29,(VE1(K),VE2!K),K=1,NFCB) 
8U10 IF (SENSE SWITCH 1) RU08,6U , „ ^, ̂ , 
8U08 WRITE OUTPUT TAPE 1,31.AN.CAPIP,Q1.Q2,Q3,T1.T2.T3, TU 

8U0U WRITE OUTPUT TAPE 1,17,EM,RE V,ELECRV,YT,CAPI,OE,ADVAL,PROF IT,PL, 
1 STAX,FTAX,FCT 
IF (NFCB) 8U05,8U06,8U05 

8U05 WRITE OUTPUT TAPE 1,29,!VE1!K),VE2IK).K=1.NFCE) 
8U06 IF !SENSE SWITCH 1) BU07,6U , . ,„ ,, ̂ , 
8U07 WRITE OUTPUT TAPE 1.31.AN.CAPIP,Q1,Q2.03.T1,T2.T3.TU 

GO TO 6U 
8065 WRITE OUTPUT TAPE 1,28,MOD 

GO TC 70 
8070 WRITE OUTPUT TAPE 1,21.LABEL(J),PA(J) 

GO TO 71 
END (0.1.0,1,1) 



STORAGE FOR VARIARLES APPEARING IN COMMOI^ SEI^TENCES 

FTAX 
EYED 
ETA 

ENPRIV 
ELWD 

ELAMDA 
E2 
CU 

CAPPA 
A 

AjS 
JPA 

L 
NFC 
PA 
PR 
C3 
S2 

T2F 
TAU 
TRP 
V2 
VW 

EFN 
1 
6 
1 1 
16 
22 
27 
33 
52 
5U 
57 
60 

7063 
200 
20U 
209 
3U1 
31*6 
351 
307 
312 
317 
322 
327 
332 
337 
UOl 
U09 
1*02 
1*12 
1*06 

7065 
71 

8052 
8051* 

DEC 
31712 
32556 
32550 
32533 
321*80 
31353 
3231*0 
37U70 
31851* 
37290 
3253U 
32562 
31722 
31708 
32562 
31733 
31725 
321*20 
31773 
317U3 
32390 
31813 
3181*3 

OCT 
7571*0 
77U51* 
771*1*6 
771*25 
773U0 
76155 
77121* 
77326 
76156 
7701*2 
771*26 
771)62 
75752 
7573U 
771*62 
75765 
75755 
772UU 
76035 
75777 
77206 
76105 
7611*3 

EXTERNAL 

IFN 
6 
1 I 
16 
21 
26 
31 
36 
80 
89 
98 
1 11* 
131* 
203 
211* 
231 
238 
21J6 
251* 
261 
268 
276 
28U 
292 
300 
308 
316 
31*2 
353 
37U 
386 
397 
U10 
U17 
U26 

LCC 
00000 
00000 
00000 
00000 
ooooc 
00000 
00000 
00271* 
00350 
001*13 
00527 
00666 
01311* 
013U5 
01653 
02023 
0201*5 
02101* 
02131 
02153 
02200 
02225 
02252 
02277 
02320 
021*21 
02751 
03023 
03272 
03353 
031*25 
0 3510 
035UU 
03620 

F 
EYEC 

EPSLON 
END 
EL 

EL3 
E 1 
CP 

CAPI 
AN 
AJ 
J 

S'CALC 
NPC 
PF 
P 

REV 
STAX 

T2 
TAXES 

TSl 
VEl 
XI 

DEC 
32U60 
32557 
32551 
32552 
31BUU 
32510 
32350 
32280 
31P58 
31857 
31862 
3172U 
32562 
31720 
32 5 39 
3251*9 
31715 
31713 
3181(7 
31711 
32370 
31763 
31850 

OCT 
77311* 
771*55 
77U1*7 
771(50 
7611*1* 
77376 
77136 
77030 
76162 
76161 
76166 
75751* 
77U62 
75750 
77U33 
771*U5 
757U3 
7571(1 
^611*7 
75737 
77162 
76023 
76152 

'ULA NUMBERS WITH CC 

EFN 
2 
7 
12 
17 
23 
28 
50 
52 
55 
57 
61 

7063 
217 
205 
211* 
31*2 
31*7 
352 
308 
313 
318 
323 
328 
333 
338 
Uli* 
U09 
Ul 1 

7U01* 
U07 

7065 
66 

8052 
8055 

IFN 
7 
12 
17 
22 
27 
32 
1*3 
82 
91 

100 
1 16 
139 
209 
217 
2 32 
200 
21l7 
256 
262 
270 
278 
286 
291* 
302 
309 
329 
31*7 
35U 
376 
387 
399 
1*11 
U19 
U28 

LOC 
OOCOO 
00000 
00000 
00000 
oooro 
00000 
00033 
00307 
00351* 
00U26 
00532 
00710 
01327 
01365 
0171(3 
02026 
02053 
02107 
02135 
02161 
02206 
02233 
02260 
02305 
02322 
02637 
02772 
03031 
03277 
03355 
03U37 
P351U 
03557 
03621* 

FCT 
FYFBAR 

ENU 
ENC 
ELF 
EL2 
DEP 
CHI 

CAPIP 
ALPHA 

AJF 
K 

MOD 
OE 

PHI 
PSI 
RPU 
TIF 
T2W 
TC 

TS2 
VE2 
YT 

'ONDING 

EFN 
3 
8 
13 
19 
21* 
29 
51 
53 
55 
58 
62 
100 
202 
207 
210 
3U3 
31*8 
30U 
309 
311* 
319 
321* 
329 
331* 
339 
1*15 
UIO 
1*03 

7i*0U 
U07 
70 
69 

8053 
8055 

DEC 
32531 
32536 
31851 
32 5 53 
321*90 
32520 
31716 
3251(1* 
31859 
32538 
32535 
31723 
31719 
31710 
325U2 
325U1 
321*50 
3 1783 
31793 
321(10 
32360 
31753 
31856 

OCT 
77U23 
771(30 
76153 
771(51 
77352 
771(10 
757UU 
7701(0 
76163 
771(32 
77U27 
75753 
757U7 
75736 
77U36 
77U35 
77302 
76007 
7606 1 
77232 
77150 
76011 
76160 

INTERNAL FOR 

IFN 
8 
13 
18 
1-7 

ss 33 
UU 
8U 
93 
1 10 
117 
19U 
210 
218 
233 
21*1 
21(9 
257 
261* 
272 
280 
2PP 
296 
30U 
310 
335 
31*8 
358 
378 
389 
1*00 
U12 
1*21 
U30 

LCC 
00000 
00000 
00000 
00000 
00000 
OOOCO 
0003U 
00312 
00371 
00506 
0053l( 
01175 
01333 
01U32 
017U5 
02033 
02056 
02120 
02100 
02165 
02212 
02237 
02260 
02311 
0232U 
02705 
0277U 
03106 
03320 
03377 
030U1 
03525 
03562 
036U1 

EYE 
EW 
ENS 
EMU 

ELECRV 
ELl 

DELTA 
CF 

ALPHAfi 
ADVAL 
LAPEL 
NFCB 
0''EGA 

PL 
CI 
R 
Tl 
T3 
TD 
U 
VF 

ZETA 

DEC 
32558 
32300 
3171U 
31852 
31709 
32530 
3251*3 
32320 
32537 
31860 
31718 
32212 
32561 
3251*5 
31855 
31727 
32532 
31808 
3181*6 
323P0 
32260 
31833 
3181*9 

OCT 
77U56 
77050 
757U2 
7615U 
75735 
771*22 
77U37 
77100 
77431 
7616U 
7571*6 
7672U 
77U61 
77UU1 
76157 
75757 
771*2U 
76150 
76106 
77171* 
7700U 
76131 
76151 

EYEL 
ET 
EN 
Er« 
ELC 
EF 
CWD 

CDELTA 
PETA 

ALPHAJ 
Al 

LOOP 
NFCC 

OV 
PROFIT 

02 
SI 

TIW 
TU 
TF 
VI 
V 

DEC 
32555 
32270 
3255U 
325U7 
32500 
32310 
320U0 
32330 
32559 
31861 
325U0 
31721 
32560 
32506 
31717 
31726 
32030 
31803 
318U5 
32U00 
31823 
32508 

OCT 
77U53 
77016 
77U52 
77UU3 
7736U 
77066 
77270 
771 12 
77U57 
76165 
77U31t 
75751 
77U60 
77UU2 
757U5 
75755 
77256 
75073 
76105 
77220 
761 17 
77UUU 

NUMBERS AND OCTAL LOCATIONS 

EFN 
U 
9 
lU 
20 
25 
31 

7051 
53 
55 
59 
63 
101 
216 
212 
211 
30U 
31*9 
305 
310 
315 
320 
325 
3 30 
3 35 
300 

7U01 
1*03 
UOU 
U05 
60 

7070 
8051 
8053 
8055 

IFN 
9 
lU 
19 
20 
29 
3U 
77 
86 
95 
1 11 
130 
200 
211 
219 
236 
203 
251 
258 
265 
273 
281 
289 
297 
305 
311 
338 
309 
359 
380 
390 
1*07 
UlU 
U23 
U32 

LOC 
00000 
00000 
00000 
00000 
00000 
00000 
00261 
00325 
0037U 
00511 
006U3 
01273 
01337 
0103U 
01755 
02035 
0207U 
02120 
02105 
02172 
02217 
0220U 
02271 
02310 
02326 
02720 
02776 
031 16 
03330 
03001 
03073 
03531 
03575 
035OU 

EFN 
5 
10 
15 
21 
26 
32 

7051 
5U 
55 
60 
63 
102 
203 
208 
300 
305 
350 
305 
311 
315 
321 
326 
331 
335 
UOO 
7U01 
U08 
U13 
U05 
55 

7070 
8051 
8050 
8056 

IFN 
10 
15 
20 
25 
30 
35 
78 
87 
97 
112 
132 
202 
213 
220 
237 
2U0 
253 
250 
267 
275 
283 
291 
299 
307 
312 
300 
351 
368 
385 
395 
U09 
U15 
020 
U30 

LOC 
00000 
00000 
00000 
00000 
00000 
00000 
00270 
00327 
0001 1 
00515 
00660 
01276 
01303 
01U36 
02015 
020U2 
02077 
02127 
02150 
02175 
02222 
02207 
0227U 
02315 
02357 
027U5 
03020 
03222 
03351 
03020 
03505 
03500 
03577 
03651 



8057 
8050 
8009 
8000 
8007 
8070 

ElOB 
D1U03 
81V 
8 )P 
S)K 
8!E 
819 
8)0 
2) 

LOG 
(DBC) 

U35 03553 
U5 1 03777 
518 0U3U2 
529 0UU1U 
500 0UU72 
550 0U50T 

DEC OCT 
2868 05060 

DEC OCT 
EXPI3 2 00002 
(lOHlO 5 00005 

DEC OCT 
1879 03527 
26 00032 

2085 00555 
2565 05005 
2595 05003 
2567 05153 
271U 05232 
2805 05355 
2010 0U552 

EXP 
lOHlO 

8057 U37 03576 
8053 053 00002 
8U09 523 0U363 
euOU 531 OUUUl 
8U07 502 00510 

8058 007 03756 
8053 U58 0U020 
8010 520 0U365 
8005 533 0UUU5 
8065 5UU 0U517 

LOG 
(LEV) 

STORAGE NOT USED BY PROGRAV 

DEC OCT 
31707 75733 

LOCATIONS OF NAVES IN TRANSFER VECTOR 

DEC OCT 
ICSH) 7 00007 
(RTNl 6 00005 

DEC OCT 
1 00001 
9 00011 

E)M3 
C)G2 
8)S 
8)N 
81H 
°)C 
8)7 
8)2 
5 

DEC 
18U7 
2867 
2097 
2589 
2538 
2686 
2753 
2802 
2037 

OCT 
03U67 
05U63 
00701 
05035 
05116 
05176 
05301 
051*32 
0U505 

8059 UU8 03751 
PUOl 51U 0U311 
8008 525 00357 
8U05 538 0UU65 
8065 5U6 00531 

STORAGE LOCATIONS FOR SYk"BOLS NOT APPEARING IN 

DEC OCT 
E)U7 1876 03520 
0)116 536 0117U 
8)T 2093 0U575 
8)0 2577 05021 
8)J 2597 050U5 
8)D 2577 05165 
8)8 27U1 05265 
8)3 28U0 05030 
3) 2013 00555 

SUBROUTINES PUNCHED FROM LIBRARY 
EXP(3 IRTN) ILEV) ISTH) 
IICH)I 

IFIL) 
( SPH) 

OURCE 

D)U39 
8)11 
8)R 
8)M 
8)G 
8)8 
8)6 
8) 1 
7) 

DEC 
3 
U 

OCT 
00003 
OOOOU 

PROGRAM 

DEC 
1262 
2UUU 
2538 
2590 
25U8 
2595 
2773 
2855 
2856 

OCT 
02355 
00610 
00752 
05036 
05130 
05207 
05325 
050U7 
05U50 

(CSH) 

8060 0U9 03765 
8U01 515 00336 
8U0S 527 OUUll 
8U06 539 0UU70 
8070 5U8 0053U 

1lOH)I 
1 STH) 

D)Oin 
8) 10 
810 
8)L 
8)F 
8) A 
8)5 
1) 

DEC 
8 
0 

DEC 
738 

2053 
25U7 
259U 
2658 
2708 
2787 
2857 

OCT 
00010 
00000 

OCT 
01302 
00625 
0U753 
050U2 
051U2 
05220 
05303 
05051 

I EDO 



00000 
00001 
00002 
00003 
OOOOU 
00005 
00006 
00007 
00010 
00011 
00012 
00013 
OOOIU 
00015 
00016 
00017 
00020 
00021 
00022 
00023 
00020 
00025 
00026 
00027 
00030 
00031 
00032 
00033 
0003U 
00035 
00035 
00037 
OOOUO 
OOOUl 
000U2 
000U3 
OOOUU 
000U5 
000U5 
000U7 
00050 
00051 
00052 
00053 
00050 
00055 
00056 
00057 
00060 
00051 
00062 
00053 
00050 
00055 
00056 
00067 
00070 
00071 

ISTH) 
LOG 
EXP(3 
(FID 
ISPH) 
1IOH)0 
IRTN) 
ICSH) 
IlOH)I 
ILEV) 
37A 

37D1 
38A 
39A 

39A1 
39A2 
UlA 
U2A 

D)003 
U3A 
UUA 

UUAl 
UUA2 
U5A 
U6A 

U7A 

U7D1 
U8A 

U9A 

U9D1 
50A 

51A 

BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
CAL 
XIT 
ETM 
CAL 
SLW 
CAL 
NTR 
LXD 
ETM 
NTR 
LTM 
TXI 
TXL 
LTM 
CAL 
XIT 
LXD 
LXD 
CLA 
STO 
TXI 
TXL 
PSE 
CLA 
STO 
CAL 
XIT 
ETM 
CAL 
SLW 
CAL 
NTR 
CAL 
XIT 
CAL 
XIT 
ETM 
CAL 
SLW 
CAL 
NTR 
ETM 
NTR 
NTR 
NTR 
LTM 
CAL 
XIT 

1ISTH) 
ILOG 
1EXPI3 
1 (FID 
1 ISPH) 
1 IIDH)0 
1IRTN) 
1ICSH) 
11lOHlI 
1ILEV) 

» ILEV) 
1lOH)I 
1 
ICSH) 
8)K,0,81 
2)-*l, 1 

LABEL.1,1 

«+l.1,1 
39A,1,312 

« IRTN) 
C)G2,U 
2)+1.2 
3) 
PA+1,2 
•+1,2,1 
UUA,2,350 
96 
2) 
MOD 

» ILEV) 
1 ION)I 
1 
ICSH) 
8)1,0,81 

* IRTN) 
• ILEV) 
IIOHII 
1 
ICSH) 
8)M,0,81 

MCALC 
NFCB 
NFCC 

« IRTN) 

00072 52A 
00073 
0007U 
00075 
00075 
00077 
00100 52D1 
00101 53A 
00102 
00103 
0010U 
00105 
00105 
00107 
001 10 
001 1 1 
00112 
00113 5UA 
001 lU 
00115 55A 
001 16 
001 17 
00120 
00121 
00122 
00123 55D1 
0012U 55A 
00125 
00126 
00127 
00130 
00131 
00132 
00133 57A 
0013U 
00135 58A 
00135 
00137 
OOIUO 
001U1 
001U2 
001U3 58D1 
OOIOU 59A 
00105 
00106 
00107 50A 
00150 
00151 61A 
00152 
00153 
00150 
00155 
00156 
00157 61D1 
00160 62A 
00151 
00152 
00153 63A 

CAL • 
XIT ILEV) 
ETM 
CAL IIOHII 
SLW 1 
CAL ICSH) 
NTR 8)2,0,81 
ETM 
NTR BETA 
NTR EYE 
NTR EYEC 
NTR EYED 
NTR EYEL 
NTR EN 
NTR ENC 
NTR END 
LTM 
CAL • 
XIT IRTN) 
CAL » 
XIT ILEV) 
ETM 
CAL II0H)I 
SLW 1 
CAL ICSH) 
NTR 8)2,0,81 
ETM 
NTR EPSLON 
NTR ETA 
NTR P 
NTR V 
NTR EM 
LTM 
CAL • 
XIT IRTN) 
CAL • 
XIT ILEV) 
ETM 
CAL IIOHII 
SLW 1 
CAL ICSH) 
NTR 8)2,0,81 
ETM 
NTR OM 
LTM 
CAL • 
XIT IRTN) 
CAL • 
XIT ILEV) 
ETM 
CAL IIOHII 
SLW 1 
CAL ICSH) 
NTR 8)2,0,81 
ETM 
NTR OMEGA 
LTM 
CAL • 

0015U 
00155 5UA 
00166 
00167 
00170 
00171 
00172 
00173 5UD1 
0017U 55A 
00175 
00176 
00177 
00200 
00201 
00202 55A 
00203 
0020U 57A 
00205 
00206 
00207 
00210 
0021 1 
00212 57D1 
00213 68A 
0021U 
00215 
00215 
00217 69A 
00220 
00221 70A 
00222 
00223 
0022U 
00225 
00225 
00227 70D1 
00230 71A 
00231 
00232 
00233 
0023U 
00235 

00235 
00237 
002U0 
002U1 72A 
002U2 
002U3 73A 
002UU 
002U5 
002U5 
002U7 
00250 
00251 73D1 
00252 7UA 
00253 
0025U 
00255 75A 

XIT IRTN) 
CAL • 
XIT ILEV) 
ETM 
CAL IIOHjI 
SLW 1 
CAL ICSH) , 
NTR 8)2,0,81 
ETM 
NTR CHI 
NTR DELTA 
NTR PHI 
NTR PSI 
LTM 
CAL » 
XIT IRTN) 
CAL • 
XIT ILEV) 
ETM 
CAL II0H)I 
SLW 1 
CAL ICSH) 
NTR 8)2,0,81 
ETM 
NTR Al 
NTR PF 
LTM 
CAL • 
XIT IRTN) 
CAL » 
XIT ILEV) 
ETM 
CAL IIOHII 
SLW 1 
CAL ICSH) 
NTR 8)2,0,81 
ETM 
NTR ALPHA 
NTR B 
NTR EYEPAR 
NTR AJF 
NTR AJS 
NTR ENPRIM 
NTR R 
LTM 
CAL • 
XIT IRTN) 
CAL • 
XIT ILEV) 
ETM 
CAL I10H)I 
SLW 1 
CAL ICSH) 
NTR 8)2,0,81 
ETM 
NTR FCT 
LTM 
CAL • 



00256 
00257 
00250 
00251 
00262 
00253 
0026U 
00265 
00266 
00267 
00270 
00271 
00272 
00273 
0027U 
00275 
00276 
00277 
00300 
00301 
00302 
00303 
00301* 
00305 
00306 
00307 
00310 
0031 1 
00312 
00313 
00310 
00315 
00315 
00317 
00320 
00321 
00322 
00323 
00320 
00325 
00325 
00327 
00330 
00331 
00332 
00333 
0033U 
00335 
00336 
00337 
003U0 
003U1 
003U2 
00303 
003UU 
003U5 
003U6 
003U7 

76A 

77A 

77D1 
78A 

79A 
79A 1 
80A 

80D1 
81A 

82A 

83A 
SUA 

8UD1 
85A 

86A 

87A 

87D1 
88A 

XIT 
PSE 
TRA 
CAL 
XIT 
ETM 
CAL 
SLW 
CAL 
NTR 
CAL 
XIT 
CLA 
TZE 
CAL 
XIT 
ETM 
CAL 
SLW 
CAL 
NTR 
ETM 
NTR 
NTR 
LTM 
CAL 
XIT 
TRA 
CAL 
XIT 
ETM 
CAL 
SLW 
CAL 
NTR 
ETM 
NTR 
NTR 
LTM 
CAL 
XIT 
CAL 
XIT 
ETM 
CAL 
SLW 
CAL 
NTR 
ETM 
NTR 
NTR 
NTR 
NTR 
NTR 
NTR 
NTR 
NTR 
LTM 

IRTN) 
1 lU 
UlUA 

« ILEV) 
1IOH)0 
1 
ISPH) 
8)1 
e 
IFID 
MCALC 
8UA 
« ILEV) 
1I0H)0 
1 
ISPH) 
8)N 

NFCB 
NFCC 

« IFID 
87A 

» ILEV) 
IIOHIO 
1 
ISPH) 
8)0 

NFCB 
NFCC 

« IFID 
» ILEV) 
1IOH)0 
1 
ISPH) 
8)3 

BETA 
EYEL 
EYE 
EN 
EYEC 
ENC 
EYED 
END 

00350 
00351 
00352 
00353 
0035U 
00355 
00356 
00357 
00350 
00361 
00362 
00363 
00350 
00355 
00356 
00357 
00370 
00371 
00372 
00373 
0037U 
00375 
00376 
00377 
OOUOO 
OOUOl 
0OU02 
C0U03 
OOOOU 
0OU05 
00006 
00U07 
OOUIO 
00011 
00012 
00U13 
OOUIU 
00U15 
00U16 
00U17 
OOU20 
001*21 
0CU22 
00U23 
00U2U 
00U25 
00U26 
00U27 
0OU3O 
0OU31 
00U32 
00U33 
00U3U 
00U35 
00U36 
00U37 
OOUUO 
00UU1 

89A 

90A 
90A1 
91A 

9101 
92A 

93A 

9UA 
95A 

95D1 
95A 

97A 

98A 

98D1 
99A 

lOOA 

lOlA 

101D1 
102A 

CAL 
XIT 
CLA 
TZE 
CAL 
XIT 
ETM 
CAL 
SLW 
CAL 
NTR 
ETM 
NTR 
NTR 
NTR 
NTR 
LTM 
CAL 
XIT 
TRA 
CAL 
XIT 
ETM 
CAL 
SLW 
CAL 
NTR 
ETM 
NTR 
NTR 
NTR 
NTR 
LTM 
CAL 
XIT 
CAL 
XIT 
ETM 
CAL 
SLW 
CAL 
NTR 
ETM 
NTR 
NTR 
LTM 
CAL 
XIT 
CAL 
XIT 
ETM 
CAL 
SLW 
CAL 
NTR 
ETM 
NTR 
NTR 

« 
IFIL) 
MCALC 
95A 

» ILEV) 
1 I OHIO 
1 
ISPH) 
8)U 

EPSLON 
P 
ETA 
V 

* IFIL) 
98A 

» ILEV) 
IIOHIO 
1 
ISPH) 
8)P 

EPSLON 
P 
ETA 
EM 

» IFIL) 
« ILEV) 
1 IOH)0 
1 
ISPH) 
8)5 

OM 
OMEGA 

« IFIL) 
» ILEV) 
1 I OHIO 
1 
ISPH) 
8)6 

CHI 
PHI 

0OUU2 
00UU3 
OOUUU 
00UU5 
00UU5 
00UU7 
0OU50 
00U51 
00U52 
00U53 
00U5U 
00U55 
00U56 
00U57 
00U60 
0OU51 
00U52 
00U53 
00U5U 
00U55 
00U66 
00U67 
00U70 
00U71 
00U72 
00U73 
00U7U 
00U75 
00U76 
0QU77 
00500 
00501 
00502 
00503 
0050U 
00505 
00506 
00507 
00510 
0051 1 
00512 
00513 
0051U 
00515 
00516 
00517 
00520 
00521 
00522 
00523 
0052U 
00525 
00526 
00527 
00530 
00531 
00532 
00533 

103A 

10UA 

lOUDl 
105A 

105A 

107A 

107D1 
108A 

109A 

llOA 

111A 
1 1 lAl 

112A 

1 12D1 
1 13A 

1 lUA 

1 15A 
1 16A 

NTR 
NTR 
LTM 
CAL 
XIT 
CAL 
XIT 
ETM 
CAL 
SLW 
CAL 
NTR 
ETM 
NTR 
NTR 
LTM 
CAL 
XIT 
CAL 
XIT 
ETM 
CAL 
SLW 
CAL 
NTR 
ETM 
NTR 
NTR 
NTR 
NTR 
NTR 
NTR 
NTR 
LTM 
CAL 
XIT 
CLA 
ADD 
STO 
CLA 
TZE 
TPL 
TRA 
CAL 
XIT 
ETM 
CAL 
SLW 
CAL 
NTR 
ETM 
NTR 
LTM 
CAL 
XIT 
TRA 
CLA 
STO 

DELTA 
PSI 

• (FID 
« ILEV) 
IIOH)0 
1 
ISPH) 
8)7 

Al 
PF 

• IFIL) 
• ILEV) 
1 IOH)0 
1 
ISPH) 
8)8 

ALPHA 
AJS 
B 
ENPRIM 
EYERAR 
R 
AJF 

* IFIL) 
NFCB 
NFCC 
NFC 
NFC 
1 12A 
1 15A 
1 15A 

« ILEV) 
1IOH)0 
1 
1 SPH) 
8)9 

FCT 

« IFIL) 
D) 1 16 
NFC 
LOOP 



0053U 117A LXD 2)t1,2 
00535 CLA LOOP 
00536 STD 132A2 
00537 118A CAL • 
005U0 XIT ILEV) 
005U1 ETM 
005U2 CAL IIOHII 
005U3 SLW 1 
005UU CAL ICSH) 
005U5 118D1 NTR 8)2,0,81 
005U6 119A ETM 
00507 NTR ELl+1,2 
00550 NTR EL2+1,2 
00551 NTR EL3+1,2 
00552 NTR ELC+ ,2 
00553 NTR ELF+1,2 
00550 NTR ELWD+1,2 
00555 LTM 
00556 120A CAL » 
00557 XIT IRTN) 
00550 121A CAL • 
00561 XIT ILEV) 
00552 ETM 
00553 CAL IIOHII 
0055U SLW 1 
00565 CAL ICSH) 
00555 121D1 NTR 8)2.0,81 
00557 122A ETM 
00570 NTR CU+1.2 
00571 NTR F+1,2 
00572 NTR RPU+1,2 
00573 NTR CWD+1,2 
0057U NTR Sl+1,2 
00575 NTR S2+l,2 
00576 LTM 
00577 123A CAL • 
00600 XIT IRTN) 
00501 12UA CAL • 
00602 XIT ILEV) 
00503 ETM 
0060U CAL IIOHII 
00505 SLW 1 
00506 CAL ICSH) 
00507 12UD1 NTR 8)2.0,81 
00610 125A ETM 
00611 NTR TC+1,2 
00612 NTR TF.1,2 
00513 NTR TRP.1,2 
0051U NTR TD+1,2 
00615 NTR TSI+1,2 
00516 NTR TS2.1,2 
00617 LTM 
00620 125A CAL •„^^,, 
00621 XIT IRTN) 
00522 127A CAL • 
00623 XIT ILEV) 
0062U ETM 
00525 CAL IIOHII 

00625 SLW 1 ,.,, 
00627 CAL ICSH) 
00630 127D1 NTR 8)2,0,81 
00631 128A ETM 
00532 NTR EI+1,2 
00533 NTR E2.1,2 
g063U NTR CDELTA.1,2 
00635 NTR CF. ,2 
00636 NTR EF.1,2 
00637 NTR EW.1,2 
005U0 LTM 
006U1 I29A CAL «„^.,, 
00502 XIT IRTN) 
006U3 130A CAL » 
006UU XIT ILEV) 
005U5 ETM 
006U5 CAL IIOHII 
006U7 SLW 1 
00550 CAL ICSH) 
00551 130D1 NTR 8)2,0,81 
00652 131A ETM 
00653 NTR A+1,2 
00550 NTR CP+1.2 
00655 NTR ET.1,2 
00656 NTR U.1,2 
00657 LTM 
00650 132A CAL • _̂ , 
00561 XIT IRTN) 
00562 132A1 TXI •.1,2,1 
00663 132A2 TXL 118A,2 
O055O 133A PSE 110 
00565 TRA U53A 
00666 13UA CAL • 
00567 XIT ILEV) 
00570 ETM 
00571 CAL IIOHIO 
00572 SLW 1 
00573 CAL ISPH) 
0057U 13UD1 NTR 8)A 
00675 135A LXD 2).1,2 
00576 CLA LOOP 
00677 STD 135A2 
00700 136A ETM 
00701 NTR ELI.1,2 
00702 NTR EL2.1,2 
00703 NTR EL3t1,2 
0070U LTM , „ , 
00705 136A1 TXI •.1,2,1 
00705 135A2 TXL 135A,2 
00707 138A LTM 
00710 139A CAL • 
00711 XIT IFIL) 
00712 1U0A CAL • 
00713 XIT ILEV) 
0071U ETM 
00715 CAL IIOHIO 
00715 SLW 1 
00717 CAL ISPH) 

00720 lUOOl NTR 8 8 
00721 1U1A LXD 2).1,2 
00722 CLA LOOP, 
00723 STD 102A2 
00720 1U2A ETM 
00725 NTR ELC+1,2 
00725 NTR ELFtl,2 
00727 NTR ELWr.1,2 
00730 LTM 
00731 1U2A1 TXI ».1;2>1 
00732 1U2A2 TXL 1U2A,2 
00733 lUUA LTM 
0073U 1U5A CAL • 
00735 XIT IFIL) 
00736 1U6A CAL • 
00737 XIT ILEV) 
007U0 ETM 
007U1 CAL IIOHIO 
007U2 SLW 1 
007U3 CAL ISPH) 
007UU 1U6D1 NTR 8)C 
007U5 1U7A LXD 2)+l,2 
007U5 CLA LOOP 
007U7 STD 1U8A2 
00750 1U8A ETM 
00751 NTR CU.1,2 
00752 NTR F.I,2 
00753 NTR RPUtl,2 
0075U LTM 
00755 1U8A1 TXI •.1,2,1 
00756 1U8A2 TXL 1U8A,2 
00757 150A LTM 
00750 151A CAL • 
00751 XIT IFIL) 
00752 152A CAL • 
00753 XIT ILEV) 
0075U ETM 
00755 CAL IIOHIO 
00756 SLW 1 
00757 CAL ISPH) 
00770 152D1 NTR 8)D 
00771 153A LXD 2).1,2 
00772 CLA LOOP 
00773 STD 15UA2 
0077U 15UA ETM 
00775 NTR CWD.1,2 
00775 NTR SI. ,2 
00777 NTR S2.1,2 
01000 LTM „ , 
01001 15UA1 TXI •.1,2,1 
01002 15UA2 TXL 15UA,2 
01003 155A LTM 
OlOOU 157A CAL • 
01005 XIT IFID 
01006 158A CAL • 
01007 XIT ILEV) 
01010 ETM 
01011 CAL IIOHIO 



01012 
01013 
01010 
01015 
01015 
01017 
01020 
01021 
01022 
01023 
01020 
01025 
01026 
01027 
01030 
01031 
01032 
01033 
0103U 
01035 
01036 
01037 
01000 
010U1 
010U2 
010U3 
OlOUU 
010U5 
010U5 
010U7 
01050 
01051 
01052 
01053 
0105U 
01055 
01056 
01057 
01050 
01051 
01062 
01063 
0105U 
01065 
01055 
01057 
01070 
01071 
01072 
01073 
0107U 
01075 
01076 
01077 
01100 
01101 
01 102 
01103 

158D1 
159A 

150A 

150A1 
150A2 
162A 
I63A 

I6UA 

15UD1 
165A 

166A 

155A1 
156A2 
158A 
159A 

170A 

170D1 
171A 

172A1 
172A2 
17UA 
175A 

176A 

SLW 1 
CAL ISPH) 
NTR 8)E 
LXD 2).1,2 
CLA LOOP 
STD 160A2 
ETM 
NTR TC.1,2 
NTR TF.1,2 
NTR TRP.1,2 
LTM 

•.1,2,1 TXI I Ai »+ 1 , ̂ , I 
TXL 160A,2 
LTM 
CAL • 
XIT IFIL) 
CAL • 
XIT ILEV) 
ETM 
CAL IIOHIO 
SLW 1 
CAL ISPH) 
NTR 8)F 
LXD 2).1,2 
CLA LOOP 
STD 166A2 
ETM 
NTR TD.1,2 
NTR TSl.l,2 
NTR TS2.1,2 
LTM 
TXI •.1,2,1 
TXL 156A,2 
LTM 
CAL • 
XIT IFIL) 
CAL • 
XIT ILEV) 
ETM 
CAL IIOHIO 
SLW 1 
CAL ISPH) 
NTR 8)G 
LXD 2).1,2 
CLA LOOP 
STD 172A2 
ETM 
NTR El.1,2 
NTR E2.1,2 
NTR CDELTA.1,2 
LTM 
TXI •.1,2,1 
TXL 172A,2 
LTM 
CAL • 
XIT I F I D 
CAL • 
XIT ILEV) 

onou 01105 
01106 
01107 
O H I O 
o i i n 01112 
01113 
01 1 1U 
01115 
01116 
01117 
01120 
01121 
01122 
01123 
0112U 
01125 
0)126 
01127 
01130 
01131 
01137 
01133 
01130 
01135 
01136 
01137 
01 1U0 
011U1 
011U2 
011U3 
01 1UU 
011U5 
01 1U6 
011U7 
01150 
01151 
01152 
01153 
0115U 
01155 
01156 
01157 
01150 
01151 
01 162 
01163 
0115U 
01165 
01 166 
01157 
01170 
01171 
01172 
01173 
01 17U 
01 175 

17601 
177A 

178A 

178A1 
178A2 
180A 
181A 

182A 

182D1 
183A 

18UA 

18UA1 
18UA2 
185A 
187A 

188A 

188D1 
189A 

190A 

190A1 
190A2 
192A 
193A 

0)115 
19UA 

ETM 
CAL 
SLW 
CAL 
NTR 
LXD 
CLA 
STD 
ETM 
NTR 
NTR 
NTR 
LTM 
TXI 
TXL 
LTM 
CAL 
XIT 
CAL 
XIT 
ETM 
CAL 
SLW 
CAL 
NTR 
LXD 
CLA 
STD 
ETM 
NTR 
NTR 
NTR 
LTM 
TXI 
TXL 
LTM 
CAL 
XIT 
CAL 
XIT 
ETM 
CAL 
SLW 
CAL 
NTR 
LXD 
CLA 
STD 
ETM 
NTR 
LTM 
TXI 
TXL 
LTM 
CAL 
XIT 
LXD 
LDQ 

IIOHIO 
1 
ISPH) 
8)Q 
2).1,2 
LOOP 
178A2 

CF.l,2 
EF+1,2 
EW.1 ,2 

•+1,2,1 
178A,2 

• IFID 
• ILEV) 
II0H)O 
1 
ISPH) 
8) 10 
2)+l,2 
LOOP 
18UA2 

A.l ,2 
CP.1,2 
ET.1,2 

•.1,2,1 
18UA,2 

* IFIL) 
• ILEV) 
1 I OHIO 
I 
ISPH) 
8) 11 
2)+l,2 
LOOP 
190A2 

U.1,2 

•.1,2,1 
190A,2 

» IFIL) 
C)G2,1 
AJF 

01176 
01177 
01200 
01201 
01202 
01203 195A 
0120U 
01205 
01206 
01207 
01210 
01211 196A 
01212 
01213 
0121U 
01215 
01216 197A 
01217 
01220 
01221 

01222 
01223 
0122U 
01225 
01226 
01227 
01230 
01231 
01232 
01233 
01230 
01235 

01236 
01237 
012U0 
012U1 
012U2 
0I2U3 
012UU 
012U5 
012U5 
012U7 
01250 
01251 198A 
01252 
01253 
0125U 
01255 

01256 
01257 
01260 
01251 
01252 
01253 
0125U 

FMP 
CHS 
FAD 
FAD 
STO 
CLA 
FSP 
STO 
LDQ 
FMP 
STO 
LCC 
FMP 
CHS 
FAD 
STO 
CLA 
FAD 
STO 
LDQ 
RSS 
TSX 
NTR 
PZE 
STO 
CLA 
FAD 
STO 
LDO 
FMP 
STC 
CLA 
LDQ 
BSS 
TSX 
NTR 
PZE 
STO 
LDO 
FMP 
FDP 
STC 
CLA 
FAD 
STO 
CLS 
STO 
CLA 
FAD 
LDQ 
BSS 
TSX 
NTR 
PZE 
STO 
LDO 
FMP 
CHS 

AJS 

AJS 
AJF 
AJ 
3).l 
ALPHA 
1 ).l 
1 )'. 1 
AJ 
ALPHAJ 
ALPHA 
R 

3).l 
ALPHAR 
3).l 
EYE 
1 )+l 
ENC 

EXPI3.U 
•+2,0,100 
0,0,197 
1 ).2 
EYEC 
EYEL 
1).3 
1).3 
1).2 
1 ).U 
D.l 
END 

EXPI3,U 
•.2,0,100 
0,0,197 
1).5 
EYE-" 
11.5 
BETA 
1 ).6 
1 )+6 
1 ).lj 
CAPIP 
EN 
D.l 
3).l 
EYE 
1 )+1 

EXPI3,U 
•.2,0.100 
0,0,198 
1 ).2 
EYEL 
1 ).2 



01265 
01255 
01267 
01270 
01271 
01272 
01273 
0127U 
01275 
01276 
01277 
01300 

01301 
01302 
01303 
0130U 
01305 
01306 
01307 
01310 
01311 
01312 
01313 
0131U 
01315 
01316 
01317 
01320 
01321 
01322 
01323 
0132U 
01325 
01325 
01327 
01330 
01331 
01332 
01333 
0133U 
01335 
01336 
01337 
013U0 
013U1 
013U2 
013U3 
013UU 
013U5 
0 13U5 
013U7 
01350 
01351 
01352 
01353 
0135U 
01355 

199A 
199A1 

200A 

201A 
202A 

203A 

20UA 

205A 

206A 

207A 
208A 

209A 

209A1 
209A2 
210A 
210A1 

21 lA 

212A 
DIUID 
213A 

21UA 

215A 

FAD CAPIP 
STO CAPI 
CLA EYE 
TZE 200A 
TPL 202A 
TRA 202A 
CLA EN 
STO AN 
TRA 203A 
CLA 3).1 
FAD EYE 
LDQ EN 
BSS 
TSX EXPI3,U 
NTR •.2,0,102 
PZE 0,0,202 
STO l).l 
CLA 31+1 
FDP I).1 
STQ 1).2 
CLA 3).1 
FSB 1).2 
FDP EYE 
STQ AN 
CLA 3) 
STO YT 
CLA 3) 
STO QI 
CLA 3) 
STO Q2 
CLA 3) 
STO Q3 
LXD 2).1,2 
CLA 3) 
STO VEl.1,2 
CLA 3) 
STO VE2.1,2 
TXI •.1,2,1 
TXL 208A,2,10 
CLA NFC 
TZE 211A 
TPL D)U1D 
TRA D)U1D 
CLA 3) 
STO PL 
TRA D)U39 
LXD C)G2,U 
CLA NFC 
STO LOOP 
LXD 2).1,2 
CLA LOOP 
STD 217A2 
LDQ EPSLON 
FMP P 
STO l).l 
LDQ 3).2 
FMP ET.1,2 
FOP 11.1 

01356 
01357 216A 
01360 
01361 
01352 
01363 
0136U 
01365 217A 
01366 
01357 
01370 
01371 
01372 
01373 
0137U 
01375 
01376 
01377 
OIUOO 
OlUOl 
01U02 
01U03 
OIUOU 
01U05 
01U06 
01U07 
01U10 
OIUl 1 
01U12 
01U13 
01U1U 
01U15 
01U15 
01U17 
01U20 
01U21 
01U22 
01U23 
0IU2U 
01U25 
C1U26 
01027 
01U30 217A1 
01U31 217A2 
01U32 218A 
01U33 218A1 
01U30 219A 
01035 
01U35 220A 
01037 
OlOUO 
OlUUl 221A 
01UU2 
01UU3 
OIUUU 
01UU5 
01UU5 
01UU7 

STQ TAU.1,2 
CLA A.1,2 
FDP TAU.1,2 
STQ 11.1 
CLA YT 
FAD 1).1 
STO YT 
LDQ 3).3 
FMP A.l,2 
STO 7) 
LDQ 7) 
FMP CP.1,2 
STO D.l 
LDQ CWD.1,2 
FMP ELWD.1.2 
STO D+2 
CLA 3).l 
FAD ELF+1,2 
STO l)+3 
LDQ F+1,2 
FMP l)+3 
STO D+U 
CLA 3).l 
FAD ELC.1,2 
FAD ELF.1,2 
STO D.5 
LOG CU.1,2 
FMP D+5 
FAD D.U 
FAD RPU.1,2 
FAD SI.1,2 

FAD S2.1,2 
FAD D.2 
STO 1)+6 
LDQ 1).6 
FMP ED.1,2 
FAD D.l 
FDP TAU.1.2 
STQ 11.7 
CLA QI 
FAD 1).7 
STO QI 
TXI •+1,2,1 
TXL 215A,2 
CLA NFCB 
TZE 232A 
CLA NFCB 
STO LOOP 
LXD 2)+1,2 
CLA LOOP 
STD 231A2 
CLA 3).1 
FSB EW.1,2 
STO D.l 
CLA EW.1,2 
FDP D.l 
STQ D.2 
CLA 1).2 

01U50 
01U51 
01U52 
01U53 
01U5U 
01U55 
01U55 
01U57 
01060 
01U61 
01U52 
01U63 
01U6U 
01U55 222A 
01U56 
01U57 
01U70 
01U7I 
01U72 
01U73 
01U7U 
01U75 
01U75 
01U77 
01500 
01501 
01502 
01503 
0150U 
01505 
01506 
01507 
01510 
01511 223A 
01512 
01513 
01S1U 
01515 
01515 
01517 
01520 
01521 
01522 
01523 
01520 
01525 
01525 
01527 
01530 
01531 
01532 
01533 
0153U 
01535 22UA 
01536 
01537 
015U0 
015U1 

SXD 5).U,U 
TSX LOG,U 
NTR •.2,0,208 
PZE 0,0,221 
LXD 6).U,0 
STO D.3 
LDQ 3).0 
FMP EW.1,2 
FSB 3).l 
STO D.O 
LDQ D.O 
FMP 1).3 
STO VW.1,2 
CLA 3).l 
FSB EF.1,2 
STO D.l 
CLA EF.1,2 
FDP D.l 
STO D.2 
CLA 1).7 
SXD 6).0,U 
TSX LOG.U 
NTR •.2,0,208 
PZE 0,0,222 
LXD 5).U,U 
STO D + 3 
LOG 3).U 
FMP EF.1,2 
FSP 3).l 
STO D.O 
LDQ D.O 
FMP D.3 
STO VF.1,2 
CLA 3).l 
FSB El.1,2 
STO D.l 
CLA E 1.1,2 
FOP D.l 
STQ D.2 
CLA D.2 
SXD 5).0,U 
TSX LOG,U 
NTR •.2,0,208 
PZE 0,0,223 
LXD 6).U,U 
STO D.3 
LDO 3).U 
FMP El+1,2 
FSB 31.1 
STO D.U 
LDQ D+0 
FMP 11.3 
STO VI.1,2 
CLA 3).l 
FSfl E2.1,2 
STO D.l 
CLA E2.1,2 
FDP D.l 



015U2 
0 15U3 
015UU 
015U5 
015U6 
015U7 
01550 
01551 
01552 
01553 
0155U 
01555 
01555 
01557 
01550 
01561 225A 
01562 
01563 
0155U 
01565 
01566 
01567 
01570 225A 
0 1571 
01572 
0 1573 
0157U 
01575 
01575 
01577 227A 
01500 
0 1501 
01602 
01503 
0160U 
01605 
01606 228A 
01607 
01510 
01611 
01512 
01513 
0161U 
01615 229A 
01616 
01617 
01520 
01621 
01622 
01623 
01620 
01625 
01526 
01627 
01630 
01531 
01532 
01533 

STQ 
CLA 
SXD 
TSX 
NTR 
PZE 
LXD 
STO 
LDQ 
FMP 
FSB 
STO 
LDQ 
FMP 
STO 
CLA 
FSB 
STO 
CLA 
FSB 
FDP 
STQ 
CLA 
FSB 
STO 
CLA 
FSB 
FDP 
STQ 
CLA 
FSB 
STO 
CLA 
FSB 
FDP 
STQ 
CLA 
FSB 
STO 
CLA 
FSB 
FDP 
STQ 
LDQ 
FMP 
STO 
LDQ 
FMP 
FAD 
FSB 
STO 
LDQ 
FMP 
STO 
LDQ 
FMP 
FAD 
STO 

1 ) + 2 
D + 2 
6 ) + U , U 
LOG,U 
• + 2 , 0 , 2 0 8 
0 ,0 , ?2U 
6 ) + 0 , U 
D + 3 
3 ) . 0 
E 2 . 1 , 2 
3 ) . l 
1 ) .U 
1 ) . U 
D . 3 
V 2 . 1 , 2 
E F . 1 , 2 
E W . 1 , 2 
D . l 
E l . 1 , 2 
E W t l , 2 
1 1 . 1 
T I W . 1 , 2 
E F . 1 , 2 
EW.1 ,2 
D . l 
E 2 . 1 , 2 
EW.1 ,2 
D + l 
T 2 W . 1 , 2 
E F . 1 , 2 
E W . 1 , 2 
D . l 
E l . 1 , 2 
E F . 1 , 2 
D . l 
T I F . 1 , 2 
EF+1 ,2 
EW+1,2 
D + l 
E 2 + 1 , 2 
E F + 1 , 2 
D + l 
T 2 F + 1 , 2 
T l W + 1 , 2 
V F + 1 , 2 
D + l 
T l F + 1 , 2 
V W . 1 , 2 
V I . 1 , 2 
D . l 
1 ) . 2 
CDELTA+1,2 
D + 2 
D + 3 
C F + ) , 2 
T l W + 1 , 2 
l ) + 3 
V E I + 1 , 2 

01630 230A 
01535 
01536 
01537 
016U0 
015U1 
01502 
01503 
015UU 
015U5 
016U5 
015U7 
01550 
01651 
01652 
01553 231A 
0155U 
01655 
01555 
01657 
01660 
01551 
01552 
01663 
0156U 
01555 
01666 
01557 
01670 
01671 
01572 
01673 
0157U 
01675 
01676 
01577 
01700 
01701 
01702 
01703 
0170U 
01705 
01705 
01707 
01710 
0171 1 
01712 
01713 
0171U 
01715 
01716 
01717 
01720 
01721 
01722 
01723 
Q172U 
01725 

LDQ 
FMP 
STO 
LDQ 
FMP 
FAD 
FSB 
STO 
LDQ 
FMP 
STO 
LDQ 
FMP 
FAD 
STO 
LDQ 
FMP 
STO 
CLA 
FAD 
FAD 
STC 
LDQ 
FMP 
STO 
LDQ 
FMP 
STO 
CLA 
FAD 
FAD 
STO 
LDQ 
FMP 
STO 
CLA 
FAD 
FDP 
FMP 
STO 
CLA 
FAD 
FAD 
STO 
LDQ 
FMP 
FAD 
FAD 
STO 
LDQ 
FMP 
STO 
LDQ 
FMP 
STO 
LDQ 
FMP 
FAD 

T2W+1,2 
V F . l , 2 
1 ) . 1 
T 2 F . 1 , 2 
V W . 1 , 2 
V 2 . 1 , 2 
D . l 
1 ) . 2 
CDELTA.1 ,2 
D . 2 
1 ) . 3 
C F . l , 2 
T 2 W . 1 , 2 
1 ) . 3 
V E 2 . 1 , 2 
V E 2 . 1 , 2 
E L 2 + 1 , 2 
D . l 
3 ) . l 
E L C . 1 , 2 
E L F . 1 , 2 
1 ) . 2 
D . 2 
V E l . 1 , 2 
7) 
7) 
E D . 1 , 2 
D . 3 
T D . 1 , 2 
T R P . 1 , 2 
T S 2 . 1 , 2 
D.U 
D . U 
V E 2 . 1 , 2 
1 ) . 5 
V E l . 1 , 2 
V E 2 . 1 , 2 
3).U 
T A U . l , 2 
1 ) . 5 
T C . l , 2 
T F . 1 , 2 
T S l . 1 , 2 
1 ) . 7 
D . 7 
V E l . 1 , 2 
1 ) . 5 
D . 5 
1 ) . 8 
1 ) . 2 
1 ) . 8 
7) 
7) 
U . 1 , 2 
7) 
7) 
E L I . 1 , 2 
1 ) . 3 

01725 
01727 
01730 
01731 
01732 
01733 
0173U 
01735 
01736 
01737 
017U0 
017U1 
017U2 
017U3 
017UU 
017U5 
017U6 
017U7 
01750 
01751 
01752 
01753 
0175U 
01755 
01756 
01757 
01750 
01761 
01752 
01753 
0175U 
01755 
01755 
01757 
01770 
01771 
01772 
01773 
0177U 
01775 
01775 
01777 
02000 
02001 
02002 
02003 
0200U 
02005 
02006 
02007 
02010 
0201 1 
02012 
02013 
0201U 
02015 
02016 
02017 

231A1 
231A2 
232A 
232A1 
233A 

23UA 

235A 

235A 

236A1 
235A2 
237A 

FSB 
FDP 
STO 
LDQ 
FMP 
STO 
LDQ 
FMP 
FAD 
FAD 
STO 
TXI 
TXL 
CLA 
TZE 
CLA 
STO 
CLA 
ADD 
STO 
LXD 
CLA 
STD 
CLA 
FAD 
FAD 
STO 
LDQ 
FMP 
FSB 
FDP 
STQ 
CLA 
FAD 
FAD 
FAD 
FAD 
FAD 
FAD 
STO 
LDQ 
FMP 
FDP 
FMP 
STO 
LDQ 
FMP 
STO 
LDQ 
FMP 
FAD 
FAD 
FAD 
STO 
TXI 
TXL 
LDQ 
FMP 

D . l 
T A U . 1 , 2 
1 ) . 9 
V E l . 1 , 2 
U . 1 , 2 
7 ) 
7 ) 
E L 3 . 1 , 2 
02 
1 ) . 9 
Q2 
• + 1 , 2 , 1 
2 2 1 A , 2 
NFCC 
2 37A 
NFC 
LOOP 
NFCE 
2 ) + 1 
L 
L , 2 
LOOP 
23552 
3) + 1 
ELC+1,2 
ELF+1,2 
D + l 
ELl+1.2 
D.l 
EL2.1,2 
TAU.1,2 
D.2 
TC+1,2 
TF+1,2 
TRP+1,2 
TSI+1,2 
TS2+1,2 
TD+1,2 
TAU+1,2 
1 )+3 
U + 1,2 
1) + 3 
TAU+1,2 
ELl+1,2 
7) 
7) 
D + l 
1 )+U 
U+1,2 
EL3+1,2 
Q3 
1 )+U 
D + 7 
Q3 
•+1,2,1 
2 36A,2 
3) + 3 
P 



02020 
02021 
02022 
02023 
0202U 
02025 
02026 
02027 
02030 
02031 
02032 
02033 
0203U 
02035 
02035 
02037 
020U0 
020U1 
020U2 
020U3 
020UU 
020U5 
020U6 
020U7 
02050 
02051 
02052 
02053 
02050 
02055 
02056 
02057 
02050 
02061 
02052 
02053 
0205U 
02065 
02065 
02067 
02070 
02071 
02072 
02073 
0207U 
02075 
02076 
02077 
02100 
02101 
02102 
02103 
0210U 
02105 
02106 
02107 
02110 
02111 

237A1 

238A 

239A 
2U0A 

2U0A1 

2U1A 

2U2A 
2U3A 

2U3A1 

2UUA 

2U5A 
2U5A 

2U5A1 

2U7A 

2U8A 
2U9A 

250A 

250A1 

251A 

252A 
253A 

253A1 

25UA 

255A 
256A 

FSB 
TZE 
TPL 
CLA 
STO 
TRA 
LDQ 
FMP 
FSB 
TZE 
TPL 
CLA 
STO 
TRA 
CLA 
FSB 
TZE 
TPL 
CLA 
STO 
TRA 
LDQ 
FMP 
FSB 
TZE 
TPL 
TRA 
CLA 
STO 
TRA 
LDQ 
FMP 
STO 
LDQ 
FMP 
STO 
LDQ 
FMP 
FDP 
STQ 
CLA 
FSB 
TZE 
TPL 
CLA 
STO 
TRA 
CLA 
FSB 
TZE 
TPL 
TRA 
CLA 
STO 
TRA 
LDQ 
FMP 
FAD 

3)+5 
238A 
2U0A 
3) + l 
EL 
257A 
3) + 3 
P 
3) + 3 
2U1A 
2U3A 
3)+5 
EL 
257A 
P 
3)+5 
2UUA 
2U6A 
3)+7 
EL 
257A 
P 
ETA 
3)+8 
207A 
207A 
209A 
3)+9 
EL 
257A 
PF 
3) + 10 
7) 
7) 
3)+3 
7) 
7) 
P 
3) + l 1 
EL 
EL 
3) + 12 
253A 
253A 
3) + 12 
EL 
257A 
EL 
3)+9 
256A 
250A 
255A 
3)+9 
EL 
257A 
3)+5 
EL 
3) + 1U 

021 12 
021 13 
0?1 lU 
07115 
071 15 
021 17 
02120 
02121 
02122 
02123 
02120 
02125 
C2I25 
02127 
02130 
02131 
02132 
02133 
0213U 
02135 
02135 
02137 
021U0 
021U1 
C21U2 
021U3 
02IUU 
021U5 
C21U5 
021U7 
02150 
02151 
07152 
02153 
02150 
02155 
02155 
02157 
02150 
07151 
02162 
02153 
02160 
02165 
02166 
02167 
02170 
02171 
02172 
02173 
0217U 
02175 
02175 
02177 
02200 
02201 
02202 
02203 

257A 

257A1 

258A 

259A 
260A 

251A 

251AI 

262A 

263A 
26UA 

25UA1 

265A 

256A 
267A 

258A 

259A 

269A1 

270A 

271A 
272A 

272A1 

273A 

27UA 
275A 

276A 

277A 

UFA 6) 
FAD 5) 
STO 1)+1 
LDC 3)+13 
FMP D + l 
STO EL 
CLA Al 
FSB 3)+3 
TZE 250A 
TPL 250A 
CLA 3)+3 
STO PR 
TRA 251A 
CLA Al 
STO PR 
CLA EL 
FSB 3)+l 
TZE 252A 
TPL 25UA 
CLA EL 
STO CAPPA 
TRA 306A 
LDQ 3)+15 
FMP Al 
FSB 3)+3 
TZE 267A 
TPL 257A 
CLA 3)+3 
STO PR-1 
TRA 268A 
LDQ 3)+15 
FMP Al 
STO PR-1 
CLA 3)+1 
STO CAPPA 
CLA EL 
FSE 3)+16 
TZE 270A 
TPL 272A 
CLA EL 
FSB 3)+1 
STO ELAMDA 
TRA 307A 
LDQ 3)+17 
FMP Al 
FSB 3)+3 
TZE 275A 
TPL 275A 
CLA 3)+3 
STO PR-2 
TRA 276A 
LDQ 3)+17 
FMP Al 
STO PR-2 
CLA 3)+18 
STO ELAMDA 
CLA EL 
FSB 3)+5 

0270U 
02205 
02206 
02207 
02210 
0721 1 
02212 
02213 
0221U 
07215 
07215 
02217 
02220 
02221 
02222 
02223 
0772U 
02225 
02226 
02227 
02230 
02231 
02232 
02233 
0223U 
02235 
02236 
02237 
027U0 
022U1 
02202 
022U3 
022UU 
022U5 
022U5 
027U7 
02250 
02251 
02252 
02253 
0225U 
02255 
02256 
02257 
02250 
02251 
02252 
02263 
0226U 
02255 
02255 
02267 
02270 
02271 
02272 
02273 
0227U 
02275 

277A1 

278A 

279A 
280A 

280AI 

281A 

282A 
283A 

28UA 

285A 

285A1 

285A 

287A 
288A 

288A1 

289A 

290A 
291A 

292A 

293A 

29 3A1 

29UA 

295A 
295A 

295A1 

297A 

298A 
299A 

TZE 278A 
TPL 2aOA 
CLA EL 
FSB 31+15 
STO E"U 
TRA 308A 
LOG 3).13 
FMP Al 
FSP 3)+3 
TZE 283.1 
TPL 2831 
CLA 3).3 
STC PR-3 
TRA 2PU.», 
LDQ 3)+13 
FMP A 1 
STC i'R-3 
CLA 3)+15 
STO E"U 
CLA EL 
FSP 3)+19 
TZE 285A 
TPL 2a8A 
CLA EL 
FSE 3)+5 
STO ENU 
TRA 309A 
LDO 3)+20 
FMP Al 
FSB 3)+3 
TZE 291A 
TPL 291A 
CLA 3)+3 
STO PR-li 
TRA 292A 
LDC 31+20 
FMP Al 
STO PR-0 
CLA 3)+5 
STO ENU 
CLA EL 
FSB 3)+21 
TZE 29UA 
TPL 295A 
CLA EL 
FSB 3)+19 
STO XI 
TRA 310A 
LDO 3)+72 
FMP Al 
FSB 31+3 
TZE 299A 
TPL 2995 
CLA 3)+3 
STO PR-5 
TRA 300A 
LDQ 3)+72 
FMP Al 



02276 
02277 
02300 
02301 
02302 
02303 
0230U 
02305 
02305 
02307 
02310 
0231 1 
02312 
02313 
0231U 
02315 
02316 
02317 
02320 
02321 
02322 
02323 
0232U 
02325 
02326 
02327 
02330 
02331 
02337 
02333 
0233U 
02335 
02335 
02337 
023U0 
023U1 
023U2 
023U3 
023UU 
023U5 
023U6 
02307 
02350 
02351 
02352 
02353 
0235U 
02355 
02356 
02357 
02350 
02351 
02352 
02363 
0236U 
02365 
02356 
02357 

300A 

301A 

301A1 

302A 

303A 
30UA 

305A 
305A 

307A 

308A 

309A 

310A 

31 lA 

D)U39 
3]2A 

STO PR-5 
CLA 3)+19 
STO XI 
CLA EL 
FSB 3)+9 
TZE 302A 
TPL 30UA 
CLA EL 
FSB 3)+21 
STO ZETA 
TRA 311A 
CLA 3)+19 
STO ZETA 
TRA 31lA 
CLA 3) 
STO ELAMDA 
CLA 3) 
STO EMU 
CLA 3) 
STO ENU 
CLA 3) 
STO XI 
CLA 3) 
STO ZETA 
LDQ ZETA 
FMP PR-5 
STO D + 1 
LDQ XI 
F"P PR-U 
STO D+2 
LDQ ENU 
FMP PR-3 
STO D+3 
LDQ EMU 
FMP PR-2 
STO D+U 
LDQ ELAMDA 
FMP PR-1 
STO t)+5 
LDQ CAPPA 
FMP PR 
FAD D+5 
FAD D+U 
FAD D+3 
FAD D+2 
FAD D+1 
STO PL 
TTR 312A 
LXD C)G2,U 
CLA EYEC 
FAD EYEL 
STO D + 1 
CLA PHI 
FAD CHI 
FAD PSI 
STO 1)+2 
LDQ DELTA 
FMP 1)+2 

02370 
02371 
C2372 
02373 
0737U 313A 
C2375 
02375 
07377 31UA 
02U00 
02U01 
02U02 
02U03 
C2U0U 
02U05 
07U05 
02U07 
07U10 
02U1 1 
r2U12 
02U13 
02U1U 
02U15 315A 
02Ut5 315A1 
02U17 
02U20 
02U21 315A 
02U22 
02U23 
02U2U 
02U25 
02U26 
02U27 
02U30 
021(31 
02U32 
02U33 
02U3U 
02U35 
02U36 
02U37 
02UU0 
02UU1 
02UU2 
02UU3 
02UUU 
02UU5 
P2UU6 
02UU7 317A 
02U50 
07U51 
02U52 
07U53 
07U50 
02055 
02U56 
02U57 
02U50 
02U51 

STO 
LDO 
F"P 
STO 
LDQ 
FMP 
STO 
LDC 
FMP 
STC 
LDQ 
Fvp 
STO 
CLA 
FDP 
FMP 
FAD 
FDP 
F"P 
FAD 
STO 
CLA 
TZE 
TPL 
TRA 
CLA 
FSB 
STO 
LDQ 
FMP 
STO 
LDQ 
FMP 
STO 
CLA 
FSB 
STO 
LDQ 
F>'P 
STO 
LDQ 
FMP 
FSB 
STO 
CLA 
FDP 
STQ 
CLA 
FAD 
FAD 
FAD 
FAD 
STO 
CLA 
FSB 
STO 
LDC 
FMP 

7) 
7) 
D + 1 
ADVAL 
OMEGA 
CAPIP 
PROFIT 
CAPIP 
B 
7) 
7) 
EYEBAR 
D + l 
3) + l 
BETA 
EYED 
EYEC 
ENPRIM 
3) + I 
D + l 
DEP 
MCALC 
316A 
353A 
353A 
3) + 1 
ALPHAJ 
D + l 
3)+3 
D + l 
7) 
7) 
Q3 
1 )+2 
ALPHAR 
ALPHAJ 
11 + 3 
YT 
l)+3 
7) 
7) 
3)+3 
1)+2 
D+U 
3)+1 
1 )+U 
Tl 
ADVAL 
OM 
QI 
02 
PL 
D + 1 
3) + l 
ALPHAJ 
l)+2 
1 )+2 
D + l 

02U52 
02U53 318A 
02U5U 
02U65 
02056 
02057 
02070 
02071 
02072 
02U73 
0207U 
07U75 
02U76 
02U77 
02500 
02501 
02502 
02503 
0250U 
02505 319A 
02505 
02507 
02510 
02511 
02512 
02513 
02510 
02515 
02516 
02517 
02520 
02521 
02522 
02523 
0252U 
02525 
02526 
02527 
02530 
02531 
02532 
02533 
0253U 
02535 
02535 320A 
02537 
025U0 
025U1 
025U2 
025U3 
025UU 
025U5 321A 
025U6 
025U7 
02550 
02551 
02552 
02553 

STO 
CLA 
FSP 
STO 
LDC 
FMP 
STO 
LDQ 
FMP 
STO 
LDC 
FMP 
STO 
LOG 
F«"P 
STO 
LDC 
FMP 
STO 
CLA 
FDP 
FVP 
FAD 
FDP 
FMP 
STO 
LDO 
FMP 
STO 
LDO 
FMP 
CHS 
FAD 
STC 
LDC 
FMP 
STC 
CLA 
FDP 
STC 
CLA 
FAD 
FSB 
STC 
CLA 
FAD 
FSP 
STC 
L^C 
FMP 
STO 
LDO 
FMP 
STC 
LDO 
FMP 
FAD 
FAD 

T2 
ALPHAR 
ALPHAJ 
1 ) + l 
E" 
1 ) + l 
7) 
7) 
3)+7 3 
7) 
7) 
P 
7) 
7) 
ETA 
7) 
7) 
EPSLON 
T3 
31 + 1 
"ETA 
EYEP 
EYEC 
ENPRIM 
ALPHAJ 
1 ) + l 
EYEPAR 
ALPI'AJ 
7) 
7) 
B 

0"Er,A 
1)+? 
1)+? 
C A P I P 
1 I + ' 
C A P I 
AN 
1 ).u 
1 ).ll 
1 ).3 
1 )+l 
TU 
T'' 
TU 
T3 
D.l 
Tl 
1 ) + l 
V 
3) + 3 
03 
7) 
7) 
V 
07 
0 1 



0255U 
02555 322A 
02555 
02557 
02550 
02561 
02562 
02553 
0256U 
02565 
02556 
02567 
02570 
02571 
02572 
02573 
0257U 
02575 
02576 
02577 
02600 323A 
02501 
02502 
02603 
02501* 
02605 
02606 
02507 32UA 
02610 
02511 
02612 325A 
02513 
0251U 
02515 
02516 
02617 
02620 
02621 
02622 
02623 325A 
0252U 
02625 
02526 327A 
02527 
02630 
02531 
02632 
02533 
02530 328A 
02535 328A1 
02535 
02537 329A 
02600 
02601 
02502 
02503 
02600 
02605 

STO 
LDQ 
FMP 
STO 
LDO 
FMP 
STO 
LDQ 
FMP 
STO 
LDQ 
FMP 
STC 
LDQ 
FMP 
STO 
LDQ 
FMP 
FAD 
STO 
CLA 
FSB 
FSB 
FSB 
FSB 
FSB 
STO 
LDQ 
FMP 
STO 
CLA 
FSE 
STO 
LDQ 
FMP 
STO 
LDQ 
FMP 
STO 
CLA 
FAD 
STO 
CLA 
FAD 
FAD 
FAD 
FAD 
STO 
CLA 
TZE 
TPL 
LDQ 
FMP 
STO 
CLA 
SSP 
FDP 
STQ 

FCT 
3)+23 
P 
7) 
7) 
ETA 
7) 
7) 
EPSLON 
7) 
7) 
EM 
D + l 
3)+3 
YT 
7) 
7) 
V 
D + l 
REV 
REV 
FCT 
OM 
ADVAL 
DEP 
PL 
ENS 
AJS 
ENS 
STAX 
3) + I 
AJS 
D + l 
ENS 
AJF 
7) 
7) 
D + 1 
FTAX 
STAX 
FTAX 
TAXES 
ADVAL 
OM 
PL 
FCT 
TAXES 
OE 
TAXES 
335A 
335A 
YT 
3)+3 
D + 1 
TAXES 

D+l 
11+2 

026U6 
075U7 
02650 
02651 
02552 
02553 
0265U 
02655 
C2656 
02657 
02650 
02551 
02662 
02663 
0265U 
02665 
02666 
02667 
0257C 
07571 
C2672 
02573 
C257U 
07575 
07576 
C2677 
02700 
02701 
02707 
02703 
0270U 
02705 
07706 
02707 
02710 
02711 
02712 
07713 
0271U 
02715 
02715 
02717 
02720 
02721 
02722 
02723 
02720 
02725 
02725 
02727 
02730 
02731 
02732 
02733 
02730 
07735 
02736 
02737 

330A 

331A 

332A 

333A 

33UA 

335A 

335A 

337A 

338A 

338D1 
339A 

CLA 
FAD 
STO 
CLA 
STO 
LDQ 
FMP 
STO 
LDQ 
FMP 
STO 
LOG 
FMP 
STC 
LDQ 
FMP 
STO 
LDQ 
FMP 
FAD 
FAD 
STO 
CLA 
FAD 
FAD 
FAD 
STO 
CLA 
STO 
CLA 
STO 
LDQ 
FMP 
STO 
LDQ 
FMP 
STO 
CLA 
FSB 
STO 
PSE 
TRA 
CAL 
XIT 
ETM 
CAL 
SLW 
CAL 
NTR 
ETM 
NTR 
NTR 
NTR 
NTR 
NTR 
NTR 
NTR 
NTR 

V 
1)+2 
V 
3) 
TAXES 
3)+23 
ETA 
7) 
7) 
EPSLON 
7) 
7) 
EM 
D.l 
3).3 
YT 
7) 
7) 
V 
P 
D + l 
REV 
ADVAL 
OM 
PL 
FCT 
OE 
3) 
FTAX 
3) 
STAX 
3)+3 
YT 
7) 
7) 
V 
YT 
REV 
YT 
ELECRV 
11U 
51UA 
• ILEV) 
IIOHIO 
1 
ISPH) 
8)R 

V 
REV 
ELECRV 
YT 
CAPI 
OE 
ADVAL 
PROFIT 

027U0 
027UI 
027U2 
027U3 
027UU 
027U5 
027U6 
027U7 
02750 
02751 
02752 
02753 
0275U 
02755 
02756 
02757 
02760 
02751 
02752 
02753 
0275U 
02755 
02766 
02767 
02770 
02771 
02772 
02773 
0277U 
07775 
02776 
07777 
03000 
03001 
03002 
03003 
0300U 
03005 
03005 
03007 
03010 
03011 
03012 
03013 
03010 
03015 
03016 
03017 
03020 
03021 
03022 
03023 
03020 
03025 
03026 
03027 
03030 
03031 

300A 

3U1A 
3U1A1 
3U2A 

3U2D1 
3U3A 

3UUA 

3UUA1 
3UUA2 
3U5A 
3U7A 

3U8A 

3U9A 

3U9D1 
350A 

351A 

352A 
353A 

35UA 

NTR PL 
NTR STAX 
NTR FTAX 
NTR FCT 
LTM 
CAL • 
XIT IFIL) 
CLA NFC= 
TZE 3U8A 
CAL • 
XIT ILEV) 
ETM 
CAL IIOHIO 
SLW 1 
CAL ISPH) 
NTR 8)T 
LXD 21+1,7 
CLA NFC" 
STD 3UUA2 
ETM 
NTR VEI+1,2 
NTR VE2+1,2 
LTM 
TXI •+1,2,1 
TXL 3UUA,2 
LTM 
CAL • 
XIT IFID 
PSE 113 
TRA 390A 
CAL • 
XIT ILEV) 
ETM 
CAL IIOHIO 
SLW 1 
CAL ISPH) 
NTR 8)V 
ETM 
NTR AN 
NTR CAPIP 
NTR 01 
NTR Q2 
NTR Q3 
NTR Tl 
NTR T2 
NTR T3 
NTR TU 
LTM 
CAL • 
XIT IFID 
TRA 390A 
LDQ 31+3 
FMP YT 
STO 7) 
LOG 7) 
FMP V 
STO YT 
CLA ALPHAR 



03032 
03033 
0303U 
03035 
03036 
03037 
O30U0 
030U1 
030U2 
030U3 
030UU 
030U5 
030U5 
030U7 
03050 
03051 
03052 
03053 355A 
0305U 
03055 
03055 
03057 
03050 
03051 
03052 
03063 
0305U 
03065 
03066 
03067 
03070 
03071 
03072 
03073 
0307U 
03075 
03076 356A 
03077 
03100 
03101 
03102 
03103 
0310U 357A 
03105 357A1 
03105 358A 
03107 
031 10 
03111 
031 12 
03113 
0311U 
03115 
03116 359A 
031 17 
03120 
03121 
03122 
03123 

FSE ALPHAJ 
STO D + 1 
LDQ 3)+23 
FMP D + l 
STO 7) 
LDQ 7) 
FMP P 
STO 7) 
LDQ 7) 
FMP ETA 
STO 7) 
LDQ 7) 
FMP EPSLON 
STO D.2 
CLA 3).1 
FDP D.2 
STQ Tl 
CLA 31.1 
FDP BETA 
FMP EYED 
FAD EYEC 
FDP ENPRIM 
FMP ALPHAJ 
STO D.l 
LDQ CAPIP 
FMP ALPHAJ 
STO 7) 
LDQ 7) 
FMP B 
STO 7) 
LDQ 7) 
FMP EYEBAR 
CHS 
FAD PROFIT 
FSB D.l 
STO T3 
CLA ALPHAJ 
FSB ALPHAR 
STO D.l 
LDQ YT 
FMP D + l 
STO TU 
CLA NFC 
TZE 359A 
LDQ 3)+3 
FMP Q3 
STO 7) 
LDQ 7) 
FMP V 
FAD G2 
FAD QI 
STO FCT 
CLA ADVAL 
FAD OM 
FAD FCT 
FAD PL 
STO D+l 
CLA 31+1 

0312U FSB ALPHAJ 
03125 STO D+2 
03126 LDQ D+2 
03127 FMP D + l 
03130 STO l)+3 
03131 CLA CAPI 
03132 FDP AN 
03133 STQ D+U 
0313U CLA D+U 
03135 FAD D+3 
03136 STO T2 
03137 350A CLA T3 
031UO FAD TU 
031U1 FAD T2 
031U2 STO D + l 
031U3 LOG Tl 
031UU FMP D + l 
031U5 STO EM 
031U5 361A LDQ 3)+23 
031U7 FMP P 
03150 STO 7) 
03151 LDQ 7) 
03152 FMP ETA 
03153 STO 7) 
0315U LDQ 7) 
03155 FMP EPSLON 
03156 STO 7) 
03157 LDQ 7) 
03150 FMP EM 
03151 FAD YT 
03162 STO REV 
03163 362A CLA REV 
0316U FSB FCT 
03155 FSB OM 
03166 FSB ADVAL 
03167 FSB DEP 
03170 FSB PL 
03171 STC ENS 
03172 353A LDO AJS 
03173 FMP ENS 
0317U STO STAX 
03175 36UA CLA 3)+l 
03175 FSB AJS 
03177 STO D+l 
03200 LDQ ENS 
03201 FMP AJF 
03202 STO 7) 
03203 LDG 7) 
0320U FMP D + l 
03205 STO FTAX 
03206 355A CLA STAX 
03207 FAD FTAX 
03210 STO TAXES 
03211 355A CLA ADVAL 
03212 FAD OM 
03213 FAD PL 
0321U FAD FCT 
03215 FAD TAXES 

03216 STO OE 
03217 357A CLA TAXES 
03220 367A1 TZE 37UA 
03221 TPL 37UA 
03222 368A LDO 31+23 
03223 FMP P 
0322U STO 7) 
03225 LDG 7) 
03226 FMP ETA 
03227 STO 7) 
03230 LDQ 7) 
03231 FMP EPSLON 
03232 STO D + l 
03233 CLA TAXES 
03230 SSP 
03235 FDP D + 1 
03236 STQ D.2 
03237 CLA EM 
03200 FAD D.2 
03201 STO E" 
03202 369A CLA 3) 
032U3 STO TAXES 
032UU 370A LDO 3)+23 
03205 FMP P 
03206 STO 7) 
03207 LDO 7) 
03250 FMP ETA 
03251 STO 7) 
03252 LDQ 7) 
03253 FMP EPSLON 
0325U STO 7) 
03255 LDG 7) 
03255 FMP EM 
03257 FAD YT 
03260 STO REV 
03261 371A CLA ADVAL 
03262 FAD OM 
03263 FAD PL 
0325U FAD FCT 
03265 STO OE 
03255 372A CLA 3) 
03267 STO FTAX 
03270 373A CLA 3) 
03271 STO STAX 
03272 371(A CLA REV 
03273 FSP YT 
0327U STO ELECRV 
03275 375A PSE 1lU 
03275 TRA 529A 
03277 375A CAL • 
03300 XIT ILEV) 
03301 ETM 
03302 CAL IIOHIO 
03303 SLW 1 
0330U CAL ISPH) 
03305 376D1 NTR 8)H 
03305 377A ETM 
03307 NTR E" 



03310 NTR REV 
03311 NTR ELECRV 
03312 NTR YT 
03313 NTR CAPI 
0331U NTR OE 
03315 NTR ADVAL 
03315 NTR PROFIT 
03317 NTR PL 
03320 NTR STAX 
03321 NTR FTAX 
03322 NTR FCT 
03323 LTM 
0332U 378A CAL • 
03325 XIT IFID 
03326 379A CLA NFCB 
03327 379A1 TZE 386A 
03330 380A CAL • 
03331 XIT ILEV) 
03332 ETM 
03333 CAL IIOHIO 
0333U SLW 1 
03335 CAL ISPH) 
03336 380D1 NTR 8)T 
03337 381A LXD 2).1,2 
033U0 CLA NFCB 
033U1 STD 382A2 
033U2 382A ETM 
033U3 NTR VEl.1,2 
033UU NTR VE2.1,2 
033U5 LTM 
033U6 382A1 TXI ».1,2,1 
033U7 382A2 TXL 382A,2 
03350 38UA LTM 
03351 385A CAL • 
03352 XIT IFID 
03353 385A PSE 113 
0335U TRA 390A 
03355 387A CAL • 
03355 XIT ILEV) 
03357 ETM 
03350 CAL IIOH)0 
03361 SLW 1 
03352 CAL ISPH) 
03353 38701 NTR 8)V 
0336U 388A ETM 
03365 NTR AN 
03366 NTR CAPIP 
03367 NTR QI 
03370 NTR Q2 
03371 NTR Q3 
03372 NTR Tl 
03373 NTR T2 
03370 NTR T3 
03375 NTR TU 
03376 LTM 
03377 389A CAL • 
03U00 XIT IFID 
03U01 390A PSE 96 

03U02 391A 
03U03 
O3U0U 
03U05 
C3U06 
03U07 
03U10 391D1 
03U11 392A 
03U12 
03U13 
03U1U 393A 
03U15 
03U16 39UA 
03U17 39UA1 
03U20 395A 
03U21 
03U22 
03U23 395A 
03U2U 
03U25 397A 
03U26 
03U27 
03U30 
03U31 
03U32 
03U33 397D1 
03U3U 398A 
03U35 
03U35 
03U37 399A 
03UU0 
03UU1 UOOA 
03U02 
03UU3 
03UUU UOIA 
03UU5 
03UU5 
03UU7 
03U50 
03U5I 
03U52 UOlOl 
03U53 002A 
03050 
03U55 
03U56 
03U57 UOUA 
03U50 
03U61 
03U62 U05A 
03U53 
03U5U U06A 
03U65 
03U56 
03U57 E)U3 
03U70 U06A1 
03U71 
03U72 
03073 007A 

CAL • 
XIT ILEV) 
ETM 
CAL IIOHII 
SLW 1 
CAL ICSH) 
NTR 8)J,0,8 
ETM 
NTR NPC 
LTM 
CAL • 
XIT IRTN) 
CLA NPC 
TZE U3A 
CLA MOD 
ADD 2).1 
STO MOD 
PSE DU 
TRA 5UUA 
CAL • 
XIT ILEV) 
ETM 
CAL IIOHIO 
SLW 1 
CAL ISPH) 
NTR 8)S 
ETM 
NTR MOD 
LTM 
CAL • 
XIT IFID 
LXD 2).l,2 
CLA NPC 
STD U12A2 
CAL • 
XIT ILEV) 
ETM 
CAL IIOHD 
SLW 1 
CAL ICSH) 
NTR 8)J,0,8 
ETM 
NTR J 
LTM 
LXD J,l 
ETM 
NTR PA.1,1 
LTM 
CAL • 
XIT IRTN) 
PSE D U 
TRA E)U3 
TRA U07A 
SXD C)G2,1 
PXD 0,2 
STO K 
TRA 508A 
CAL • 

C307U XIT ILEV) 
03U75 ETM 
03U75 CAL IIOHIO 
03U77 SLW 1 
03500 CAL ISPH) 
03501 U07D1 NTR 8)L 
03502 U08A ETM 
03503 NTR LABFL.1,1 
0350U NTR PA.),1 
03505 LTM 
03506 U09A CAL • 
03507 XIT IFID 
03510 UlOA CLA J 
03511 SUE 2).? 
03512 UlOAl TZE OllA 
03513 TPL E)07 
0351U UDA CLA PA.l, 1 
03515 UFA 6) 
03516 LPS 
03517 ANA 6).l 
03520 LLS 
03521 ALS IB 
03522 STO JPA.1,1 
03523 TTR U12A 
0352U E)U7 SXD C)G7,1 

U12A BSS 
03525 U12A1 TXI .+1,2,1 
03526 U12A2 TXL UOIA,? 
03527 E)U8 SXD C)G?,1 
03530 U13A TRA 19UA 
03531 UlUA CAL • 
03532 XIT ILEV) 
03533 ETM 
0353U CAL IIOHIO 
03535 SLW 1 
03536 CAL ISTH) 
03537 U1UD1 NTR 8)1,0,1 
035U0 U15A CAL • 
035U1 XIT IFIL) 
03502 UUA CLA MCALC 
035U3 U16A1 TZE U21A 
035UU UDA CAL • 
035U5 XIT ILEV) 
035U5 ETM 
035U7 CAL IlOHIO 
03550 SLW 1 
03551 CAL ISTH) 
03552 U17D1 NTR 8)N,0,1 
03553 UlSA ETM 
0355U NTR NFCP 
03555 NTR NFCC 
03556 LTM 
03557 U19A CAL • 
03550 XIT IFID 
03551 U20A TRA U2US 
03552 U21A CAL • 
03553 XIT (LEVI 
0356U ETM 



03555 
03555 
03557 
03570 
03571 
03572 
03573 
0357U 
03575 
03576 
03577 
03600 
0360 1 
03502 
03503 
0360U 
03605 
03606 
03507 
03510 
03611 
03612 
03513 
036 )U 
03515 
03516 
03617 
03520 
03621 
03622 
03623 
0362U 
03525 
03525 
03527 
03530 
03631 
03532 
03633 
0353U 
03635 
03635 
03537 
036U0 
035U1 
036U2 
036U3 
036UU 
036U5 
036U6 
035U7 
03550 
03551 
03652 
03553 
0365U 
03655 
03555 

U21D1 
U27A 

U23A 

U2UA 

U20D1 
025A 

025A 

U27A 
U27A1 
U28A 

U28D1 
U29A 

U30A 

U31A 
U32A 

U32D1 
U33A 

CAL I I O H I O 
SLW 1 
CAL ISTH) 
NTR 8 ) 0 , 0 , 1 
ETM 
NTR NFCB 
NTR NFCC 
LTM 
CAL • 
XIT I F I L ) 
CAL » 
X I T ILEV) 
ETM 
CAL I I O H I O 
SLW 1 
CAL ISTH) 
NTR 8 ) 3 , 0 , 1 
ETM 
NTR BETA 
NTR EYEL 
NTR EYE 
NTR EN 
NTR EYEC 
NTR ENC 
NTR EYED 
NTR END 
LTM 
CAL • 
XIT I F I D 
CLA MCALC 
TZE U32A 
CAL • 
XIT ILEV) 
ETM 
CAL I IOHIO 
SLW 1 
CAL ISTH) 
NTR 8 ) U , 0 , 1 
ETM 
NTR EPSLON 
NTR P 
NTR ETA 
NTR V 
LTM 
CAL • 
XIT I F I D 
TRA U35A 
CAL • 
XIT ILEV) 
ETM 
CAL I I O H I O 
SLW 1 
CAL ISTH) 
NTR 8 ) P , 0 , 1 
ETM 
NTR EPSLON 
NTR P 
NTR ETA 

03557 
03660 
03561 
03662 
03663 
C356U 
03655 
03666 
P3667 
03570 
03571 
03672 
03573 
0367U 
03675 
03576 
03677 
03700 
03701 
03702 
03703 
0370U 
03705 
03705 
03707 
03710 
03711 
03712 
03713 
0371U 
03715 
03715 
03717 
03720 
03721 
03722 
03723 
03721* 
03725 
03726 
03727 
03730 
03731 
03732 
03733 
0373U 
03735 
03736 
03737 
037U0 
037U1 
037U2 
037U3 
037UU 
037U5 
037U6 
037U7 
03750 

U3UA 

U35A 

U35D1 
U35A 

U37A 

U38A 

U38D1 
U39A 

UUOA 

UUIA 

UU1D1 
UU2A 

UU3A 

UUUA 

UUUD1 
UU5A 

NTR 
LTM 
CAL 
X IT 
CAL 
X IT 
ETM 
CAL 
SLW 
CAL 
NTR 
ETM 
NTR 
NTR 
LTM 
CAL 
XIT 
CAL 
X IT 
ETM 
CAL 
SLW 
CAL 
NTR 
ETM 
NTR 
NTR 
NTR 
NTR 
LTM 
CAL 
XIT 
CAL 
XIT 
ETM 
CAL 
SLW 
CAL 
NTR 
ETM 
NTR 
NTR 
LTM 
CAL 
XIT 
CAL 
XIT 
ETM 
CAL 
SLW 
CAL 
NTR 
ETM 
NTR 
NTR 
NTR 
NTR 
NTR 

EM 

• I F I L ) 

• ILEV) 

1 I OHIO 
1 
ISTH) 
8 ) 5 , 0 , 1 

CM 
OMEGA 

• I F I D 

• ILEV) 

1 IOH)0 
1 
ISTH) 
8 ) 6 , 0 , 1 

CHI 
PHI 
DELTA 
PSI 

• I F I L ) 
» ILEV) 

1 I OHIO 

) ISTH) 
8 ) 7 , 0 , 1 

A l 
PF 

» I F I L ) 

• ILEV) 

I I O H I O 
1 
ISTH) 
8 ) 8 , 0 , 1 

ALPHA 
AJS 
B 
ENPRIM 
EYEBAR 

03751 
03752 
03753 
0375U 
03755 
03756 
03757 
03750 
03761 
03762 
03763 
0375U 
03765 
03765 
03757 
03770 
03771 
03772 
03773 
0377U 
03775 
03776 
03777 
OUOOO 
0U001 
0U002 
0U003 
OUOOU 
OU005 
0U006 
OU007 
OUOIO 
OUOI 1 
0U012 
0U013 
OUOIU 
0UO15 
0U016 
0U017 
0U020 
0U02 1 
0U022 
0U023 
0U02U 
0U025 
0U026 
0U027 
0U030 
0U031 
0U032 
OU033 
0U03U 
0U035 
0U036 
0U037 
OUOUO 
0U0U1 
00OU2 

UU5A 

UU7A 

UU8A 
UU8A1 

UU9A 

UU9D1 
U50A 

U51A 

U52A 
U53A 

U53D1 
U5UA 

U55A 

U55A1 
U55A2 
U57A 
U58A 

U59A 

U59D1 
U50A 

U61A 

NTR 
NTR 
LTM 
CAL 
X IT 
CLA 
ADD 
STC 
CLA 
TZE 
TPL 
TRA 
CAL 
X IT 
ETM 
CAL 
SLW 
CAL 
NTR 
ETM 
NTR 
LTM 
CAL 
X I T 
TRA 
CAL 
X I T 
ETM 
CAL 
SLW 
CAL 
NTR 
LXD 
CLA 
STD 
ETM 
NTR 
NTR 
NTR 
LTM 
TXI 
TXL 
LTM 
CAL 
X I T 
CAL 
X IT 
ETM 
CAL 
SLW 
CAL 
NTR 
LXD 
CLA 
STD 
ETM 
NTR 
NTR 

R 
AJF 

• I F I L ) 
N F C 
NFCC 
NFC 
NFC 
UU9A 
1 16A 
1 16A 

• ILEV) 

1 I OHIO 
1 
ISTH) 
8 ) 9 , 0 , 1 

FCT 

« I F I L ) 
0 ) 1 1 6 
th 

I LEV) 

I I OHIO 
1 
1 STM) 
8 ) A , 0 , 1 
2 1 + 1 , 2 
LOOP 
U55A2 

E L l + 1 , 2 
E L 2 + 1 , 2 
E L 3 + 1 , 2 

• + 1 , 2 , 1 
U55A,2 

• I F I L ) 

• I LEV) 

1 IOH)0 
1 
I STH) 
8 ) B , 0 , 1 
2 ) + l , 2 
LOOP 
U61A2 

ELC+1,2 
ELF+1 ,2 



0UOU3 
OOOUU 
0U0U5 
0OOU6 
00007 
0U050 
0U051 
0U052 
0U053 
0005U 
0U055 
0U056 
0U057 
0U050 
0U061 
0U062 
0U053 
0U06U 
0U055 
0U056 
0U057 
0U070 
0U071 
0U072 
0U073 
0U07U 
00075 
00076 
00077 
00100 
OOIOl 
00102 
00103 
0U10U 
0U105 
00106 
00107 
OUDO 
0U111 
0U112 
0U113 
OUDU 
0U115 
0UD5 
0U117 
0U120 
0U121 
0U122 
0U123 
0U12U 
00125 
00126 
00127 
00130 
0U131 
0U132 
00133 
0U130 

U61A1 
U51A2 
U63A 
U5UA 

U65A 

U65D1 
U65A 

U67A 

U67A1 
U67A2 
U69A 
U70A 

U71A 

U71D1 
U72A 

U73A 

U73A1 
U73A2 
U75A 
U75A 

U77A 

U77D1 
U78A 

U79A 

NTR 
LTM 
TXI 
TXL 
LTM 
CAL 
XIT 
CAL 
XIT 
ETM 
CAL 
SLW 
CAL 
NTR 
LXD 
CLA 
STD 
ETM 
NTR 
NTR 
NTR 
LTM 
TXI 
TXL 
LTM 
CAL 
XIT 
CAL 
XIT 
ETM 
CAL 
SLW 
CAL 
NTR 
LXD 
CLA 
STD 
ETM 
NTR 
NTR 
NTR 
LTM 
TXI 
TXL 
LTM 
CAL 
XIT 
CAL 
XIT 
ETM 
CAL 
SLW 
CAL 
NTR 
LXD 
CLA 
STD 
ETM 

ELWD+1,2 

•+1,2,1 
U61A,2 

• IFID 
• ILEV) 
IIOHIO 
1 
ISTH) 
8)C,0,1 
2)+l,2 
LOOP 
U67A2 

CU+1,2 
F + 1,2 
RPU.1,2 

•.1,2,1 
U67A,2 

* IFIL) 
« ILEV) 
1lOHIO 
I 
ISTH) 
8)0,0,1 
2).1,2 
LOOP 
U73A2 

CWD.1,2 
Si.1,2 
S2+1,2 

•+1,2, 1 
U73A,2 

• IFID 
• ILEV) 
IIOHIO 
1 
ISTH) 
8)E.0,1 
2)+1,2 
LOOP 
U79A2 

0U135 
0U135 
0U137 
0U1U0 
0U1U1 
0U1U2 
0U1U3 
0U1UU 
0U1U5 
0U1U6 
0U1U7 
00150 
0U151 
0U152 
0U153 
0U15U 
0U155 
00156 
00157 
0U150 
0U161 
0U152 
0UI63 
0UI6U 
0U165 
0U156 
0U157 
OUDO 
0U171 
0U172 
0U173 
0017U 
0U175 
0U176 
0U177 
0U200 
0U2O1 
0U202 
0U203 
0U20U 
0U205 
0U205 
0U207 
0U2I0 
0U211 
00212 
00213 
00210 
00215 
00216 
0U217 
0U220 
0U221 
0U222 
0U223 
0U22U 
0U225 
00226 

U79A1 
U79A2 
uaiA 

U82A 

U83A 

U83D1 
U8UA 

085A 

085A1 
U85A2 
U87A 
U88A 

U89A 

U89D1 
U90A 

U91A1 
U91A2 
U93A 
U9UA 

U95A 

U95D1 
U96A 

NTR TC+1,2 
NTR TF+1,2 
NTR TRP+1,2 
LTM 
TXI •+1,2,1 
TXL U79A,2 
LTM 
CAL • 
XIT IFILl 
CAL • 
XIT ILEV) 
ETM 
CAL IIOHIO 
SLW 1 
CAL ISTH) 
NTR 8)F,0,1 
LXD 2)+l,2 
CLA LOOP 
STD U85A2 
ETM 
NTR TD+1,2 
NTR TSI+1,2 
NTR TS2+1,2 
LTM 
TXI •+1,2,1 
TXL U85A,2 
LTM 
CAL • 
XIT IFIL) 
CAL • 
XIT ILEV) 
ETM 
CAL IIOHIO 
SLW 1 
CAL ISTH) 
NTR 8)G,0,1 
LXD 2)+1,2 
CLA LOOP 
STD U91A2 
ETM 
NTR El+1.2 
NTR E2+1.2 
NTR CDELTA+1,2 
LTM 
TXI •+1,2,1 
TXL U91A,2 
LTM 
CAL • 
XIT IFIL) 
CAL • 
XIT ILEV) 
ETM 
CAL IIOH)0 
SLW 1 
CAL ISTH) 
NTR 8)Q,0,1 
LXD 2)+1,2 
CLA LOOP 

0U227 
0U230 097A 
0U231 
0U232 
00233 
0U23U 
0U235 U97A1 
0U235 U97A2 
0U237 U99A 
0U2U0 500A 
00201 
OU202 501A 
0U2U3 
0U2U0 
00205 
0U2U5 
002U7 
0U250 50101 
0U251 502A 
0U252 
0U253 
0U25U S03A 
0U255 
0U255 
00257 
00250 
00261 503A1 
00252 503A2 
0U263 505A 
00250 506A 
00255 
aU256 507A 
00267 
00270 
0U271 
00272 
00273 
0027U 507D1 
00275 508A 
0U275 
00277 
0U300 509A 
0U301 
00302 
00303 509A1 
00300 509A2 
00305 511A 
00306 512A 
0U307 
00310 513A 
00311 510A 
00312 
00313 
00310 
00315 
00316 
00317 51001 
00320 515A ETM 

STO U97A2 
ETM 
NTR CF+1,2 
NTR EF+1,2 
NTR EW+1,2 
LTM 
TXI ^+1,2,1 
TXL U97A,2 
LTM 
CAL • 
XIT IFIL) 
CAL • 
XIT ILEV) 
ETM 
CAL IIOHIO 
SLW 1 
CAL (STH) 
NTR 8)10.0,1 
LXD 2)+1,2 
CLA LOOP 
STD 503A2 
ETM 
NTR A+1,2 
NTR CP+1,2 
NTR ET+1,2 
LTM 
TXI • + 1,2,1 
TXL 503A,2 
LTM 
CAL • 
XIT IFID 
CAL • 
XIT ILEV) 
ETM 
CAL (lOH)O 
SLW 1 
CAL (STH) 
NTR 8)11,0,1 
LXD 2)+1,2 
CLA LOOP 
STD 509A2 
ETM 
NTR U+1,2 
LTM 
TXI »+1,2,1 
TXL 509A,2 
LTM 
CAL • 
XIT IFID 
TRA D)116 
CAL • 
XIT ILEV) 
ETM 
CAL IIOHIO 
SLW 1 
CAL ISTH) 
NTR 8)R,0,1 



0U321 
0U322 
0U323 
0U32U 
0U325 
0U326 
0U327 
0U330 
0U331 
00332 
00333 
0U33U 
00335 
00335 
0U337 
0U3U0 
0U3U1 
0U3U2 
0U3U3 
0U3UU 
0U3U5 
0U3U6 
0U3U7 
0U350 
00351 
00352 
00353 
00350 
0U355 
0U355 
0U357 
0U350 
0U361 
0U352 
0U363 
0U36U 
0U355 
0U366 
0U367 
0U370 
0U371 
0U372 
0U373 
0U37U 
0U375 
0U376 
0U377 
OUUOO 
0UU01 
0UU02 
0UU03 
OUUOO 
0UU05 
0UU06 
0UU07 
0UU10 
0UU1 1 
0OU12 

515A 

517A 
517A1 
518A 

518D1 
519A 

520A 

520A1 
520A2 
522A 
523A 

52UA 

525A 

525D1 
526A 

527A 

NTR V 
NTR REV 
NTR ELECRV 
NTR YT 
NTR CAPI 
NTR OE 
NTR ADVAL 
NTR PROFIT 
NTR PL 
NTR STAX 
NTR FTAX 
NTR FCT 
LTM 
CAL • 
XIT IFIL) 
CLA NFCB 
TZE 52UA 
CAL • 
XIT ILEV) 
ETM 
CAL IIOHIO 
SLW 1 
CAL ISTH) 
NTR 8)T,0, 1 
LXD 2)+1,2 
CLA NFCB 
STD 520A2 
ETM 
NTR VEI+1,2 
NTR VE2.1,2 
LTM 
TXI •+1,2,1 
TXL 520A,2 
LTM 
CAL • 
XIT IFIL) 
PSE 113 
TRA 390A 
CAL • 
XIT ILEV) 
ETM 
CAL II0H)0 
SLW 1 
CAL ISTH) 
NTR 8)V,0,1 
ETM 
NTR AN 
NTR CAPIP 
NTR QI 
NTR Q2 
NTR Q3 
NTR Tl 
NTR T2 
NTR T3 
NTR TU 
LTM 
CAL • 
XIT IFIL) 

0UU13 
OUUIU 
0UU15 
0UU15 
0UU17 
OUU20 
0UU21 
0UU22 
0UO23 
00020 
0OU25 
0UU26 
0UU27 
0UU30 
0UU31 
0UO32 
00033 
00U3U 
0UU35 
0UU35 
0UU37 
OUUUO 
OUUUl 
0UUU2 
0UUU3 
OUUUU 
0UUU5 
0UUU6 
00UU7 
0OU5O 
0UU51 
0UU52 
0UU53 
0UU5U 
0UU55 
0UU56 
0UU57 
0UU60 
0UU61 
0UU52 
0UU53 
0UU6U 
0UU55 
0UU66 
0UU67 
0UU70 
0UU71 
0UU72 
0UU73 
0UU7U 
0UU75 
0OU76 
0UU77 
0U500 
0U501 
0U502 
0U503 
0U50U 

528A 
529A 

529D1 
530A 

531A 

532A 
532A1 
533A 

533D1 
53UA 

S35A 

535A1 
535A2 
537A 
538A 

539A 

500A 

5U0D1 
5U1A 

TRA 
CAL 
XIT 
ETM 
CAL 
SLW 
CAL 
NTR 
ETM 
NTR 
NTR 
NTR 
NTR 
NTR 
NTR 
NTR 
NTR 
NTR 
NTR 
NTR 
NTR 
LTM 
CAL 
XIT 
CLA 
TZE 
CAL 
XIT 
ETM 
CAL 
SLW 
CAL 
NTR 
LXD 
CLA 
STD 
ETM 
NTR 
NTR 
LTM 
TXI 
TXL 
LTM 
CAL 
XIT 
PSE 
TRA 
CAL 
XIT 
ETM 
CAL 
SLW 
CAL 
NTR 
ETM 
NTR 
NTR 
NTR 

390A 
• ILEVl 
IIOHIO 
1 
ISTH) 
8)H,0,1 

EM 
REV 
ELECRV 
YT 
CAPI 
OE 
ADVAL 
PROFIT 
PL 
STAX 
FTAX 
FCT 

• IFIL) 
NFCB 
539A 
* ILEV) 
(lOH)O 
1 
ISTH) 
8)T,0,1 
2)+1,2 
NFCB 
535A2 

VEI+1,2 
VE2+1,2 

•+1,2,1 
535A,2 

« IFIL) 
1 13 
390A 
• ILEV) 
IIOHIO 
1 
ISTH) 
8)V,0,1 

AN 
CAPIP 
QI 

00505 
0U505 
0U507 
0U510 
00511 
00512 
00513 
00510 
00515 
00515 
0U517 
0U520 
00521 
0U522 
0U523 
0U520 
0U525 
0U525 
00527 
00530 
00531 
0U532 
0U533 
0U53U 
0U535 
00536 
00537 
00500 
00501 
00502 
0U5U3 
0U5UU 
0U5U5 
0U5U5 
0U5U7 
0U550 
00551 
00552 
00553 
0U55U 
0U555 
0U556 
0U557 
0U550 
0U561 
0U552 
0U563 
0U55U 
0U555 
0U565 
0U567 
0U570 
0U571 
0U572 
0U573 
0U57U 
0U575 
00575 

502A 

503A 
50UA 

5UU01 
5U5A 

5U5A 

507A 
50BA 

508D1 
509A 

550A 

551A 
2) 

3) 

NTR 
NTR 
NTR 
NTR 
NTR 
NTR 
LTM 
CAL 
XIT 
TRA 
CAL 
XIT 
ETM 
CAL 
SLW 
CAL 
NTR 
ETM 
NTR 
LTM 
CAL 
XIT 
TRA 
CAL 
XIT 
ETM 
CAL 
SLW 
CAL 
NTR 
ETM 
NTR 
NTR 
LTM 
CAL 
XIT 
TRA 
OCT 
OCT 
OCT 
OCT 
OCT 
OCT 
OCT 
OCT 
OCT 
OCT 
OCT 
OCT 
OCT 
OCT 
OCT 
OCT 
OCT 
OCT 
OCT 
OCT 
OCT 

Q2 
Q3 
Tl 
T2 
T3 
TU 

* IFID 
390A 
• (LEV) 
(lOH)O 
1 
ISTH) 
S)S,0,1 

MOD 

• (FID 
OOOA 
» ILEV) 
1lOHIO 
1 
ISTH) 
8)L,0,1 

LABEL.1.1 
PA.l.1 

• IFIL) 
010A 
.000000000000 
.000001000000 
.000003000000 
.000000000000 
.2O1UOO0OOO00 
.1705U7052117 
.21276U000000 
.202000000000 
.20U500000000 
.201600000000 
.202500000000 
.207620000000 
.2067U0000000 
.210U5U0OOOOO 
.22U750220000 
.202700000000 
.175531U63IU5 
.200777777776 
.2gouoooooooo 
.203500000000 .1766310631U5 



0U577 
0U600 
0U601 
0U602 
0U503 
0U50U 
OU605 6) 
0U606 
0U507 
0U610 
0U51 I 
0U512 
0U513 
0U610 8) 1 1 
0U615 
0U615 
0U6I7 
0U520 
0U621 
0U522 
0U523 
0U52U 
0U625 8)10 
0U625 
0U527 
0U530 
0U531 
0U632 
0U633 
0U53U 
0U535 
0U636 
0U637 
0U5U0 
0U6U1 
0U6U2 
0U6U3 
0U6UU 
0U6U5 
0U5U5 
0U5U7 
0U650 
0U651 
0U652 
0U653 
0U55U 
0U555 
0U556 
0U557 
0U650 
0U651 
0U662 
0U663 
0065U 
0U565 8)V 
0U566 
0U557 
0U570 

OCT 
OCT 
OCT 
OCT 
OCT 
OCT 
OCT 
OCT 
OCT 
OCT 
OCT 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
ECO 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
ECO 
BCD 

.2O3UOOO0OOOO 

.205500000000 
+17U531U631U6 
.206500000000 
.173531U631U5 
.215U21500000 
+233000000000 
+000000077777 
+000000000000 
+000001000000 
+000000000000 
115.5)) 
lU/lIPE 
1I9X, IH 
ID 
1,E23.5 
1,E22.5 
1PE15.5 
1IT)/I1 
19X,UHE 
IHCIP)1 
1A19X,0 
1I9X, IH 
117.61 
1 TU E 
1/8H 
1 E17.5 
1 T3 
1 
IH 
17.5,18 
1T2 El 
18H 
1E17.6/ 
1 Tl 
1 
1 
1.6,18H 
13 E17 
IH Q 
117.5/8 
1 02 E 
1 
1 
15,18H 
1 E17, 
1 01 
17.6/8H 
IIP EI 
1 
1 
1, 18H 
1PE17.6 
1 AN 1 
1I8H 
10.5)) 
122X,E1 
1E10.6, 

00671 
00672 
0U673 
0067U 
0U575 8)T 
0U576 
0U677 
0U700 
0U70I 8)S 
OU702 
00703 
0U70U 
0U705 
0U706 
0U707 
00710 
0U711 
0U712 
0U713 
0U7IU 
0U715 
0U715 
0U717 
0U720 
0U721 
0U722 
0U723 
0U72U 
0U725 
0U726 
0U727 
00730 
00731 
00732 
0U733 
0U73U 
0U735 
0U735 
00737 
0U7U0 
0U7U1 
00702 
007U3 
0U7UU 
0U7U5 
0U7U5 
0U7U7 
0U750 
0U751 
0U752 8)R 
00753 
00750 
00755 
00755 
00757 
00760 
00761 
00762 

BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
ECO 
ECO 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 

113X,1P 
1 IE2)/'I 
11X,5HV 
1 V I E D 3 
1I0X,5H 
1NI6) 
IICATIO 
10M0DIF 
1I//13H 
110.5) 
IL FC E 
19HT0TA 
16,13X, 
1 E1U. 
1 TAX 
1UX,9HF 
1E1U.6/ 
1AX 
1,9HS T 
1.5,13X 
17X,E1U 
1X,2HPL 
11U.5/U 
1IT E 
19HPR0F 
16,13X, 
I ElU. 
ID VAL 
1UX,9HA 
1E1U.6/ 
1.E.5X, 
13X,UH0 
11U.6, 1 
!HI8X,E 
16/UX,1 
1 ElU. 
lU REV 
I3X,9HP 
11U.6,1 
IT REVE 
19HELEC 
1.5/OX, 
1REVE10 
DOTAL 
113X,9H 
1E10.6, 
1V8X,IP 
1/OX,IH 
10UTPUT 
1I/8H0 
13.5)) 
12.6,E2 
15.5,E2 
1/(1PE1 
1UHEIW) 
IF)19X, 
1X,UHE( 
ICIF)18 

0U753 8)Q 
0U76U 
0U765 
0UT66 
0U767 
0U770 
0U771 
0U772 
0U773 
0U77U 
00775 
0U776 
0U777 
05000 
0500 1 
05002 
05003 
05000 
05005 8)P 
05006 
05007 
05010 
0501 1 
05012 
05013 
05010 
05015 
05015 
05017 
05020 
05021 8)0 
05022 
05023 
0502U 
05025 
05026 
05027 
05030 
05031 
05032 
05033 
0503U 
05035 SIN 
05036 8)M 
05037 
050U0 
050U1 
050U2 8)L 
050U3 8)K 
050UU 
050U5 8)J 
05006 
05007 
05050 
05051 
05052 
05053 
05050 

BCD 
BCD 
ECO 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
ECO 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 

1 I7X,0H 
117.6) 
1 M E 
1 
1 
15,18H 
lA E17. 
1 ET 
17.6/8H 
IP El 
1 
I 
1 , 1PH 
1PE10.6 
1SIL0N1 
1 EP 
1UE/11H 
1 REVEN 
1IIOHO 
1 IONS) 
lUM REG 
ILUTONI 
1,ieH P 
IS 12 
IREGION 
lANIU" 
1 19H UR 
1 12, 
ILATION 
1 CALCU 
1 I17H V 
DONS) 
lUM REG 
ILUTONI 
1,1PH P 
IS 12 
IREGION 
lANIUM 
119H UR 
1 12, 
ILATION 
1 CALCU 
1117H M 
1I5I12) 
1 ) 
1PE12.5 
1 1A5,1 
1 lOH 
1I12A6) 
112.5) 
1II12,E 
110.5) 
IL FC E 
19HT0TA 
16,13X, 
1 F1U. 
1 TAX 
10X,9HF 



05055 
05055 
05057 
05060 
05061 
05062 
05053 
05060 
05065 
05056 
05057 
05070 
05071 
05072 
05073 
0507U 
05075 
05076 
05077 
05100 
05101 
05102 
05103 
0510U 
05105 
05106 
05107 
051 10 
051 1 1 
051 12 
05113 
0511U 
051 15 
05116 8)H 
05117 
05120 
05121 
05122 
05123 
0512U 
05125 
05126 
05127 
05130 8)G 
05131 
05132 
05133 
0513U 
05135 
05135 
05137 
051UO 
051U1 
051U2 8)F 
051U3 
051UU 
051U5 
051U5 

BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 

1E1U.6/ 
lAX 
1,9HS T 
1.5,13X 
17X,E1U 
1X,2HPL 
11U.5/U 
IIT E 
19HPR0F 
15,13X, 
1 ElU. 
ID VAL 
1UX,9HA 
1E1U.6/ 
1.E.5X, 
13X,UH0 
1IU.6,1 
1HI8X,E 
16/UX, I 
1 ElU. 
lU REV 
13X,9HP 
11U.5, 1 
IT REVE 
19HELEC 
1.5/UX, 
1REVE1U 
DOTAL 
tl3X,9H 
1E10.5, 
1M8X,IP 
1/UX,IH 
lOUTPUT 
1I/8H0 
16) ) 
16,E23. 
15,E22. 
11PE15. 
1LTA)/I 
18HCIDE 
12)17X, 
IX.UHEI 
1EI 1) 18 
1I7X,UH 
123.6D 
122.5,E 
115.6,E 
1)/IIPE 
1 PRIME 
110HTIS 
IS)16X, 
IX.UHTI 
DID) 18 
1I7X,UH 
123.5)) 
122.6,E 
115.6,E 
1 /IIPE 

051U7 
05150 
05151 
05152 
05153 8)E 
0515U 
05155 
05156 
05157 
05150 
05161 
05162 
05163 
0515U 
05155 8)0 
05156 
05157 
05170 
05171 
05172 
05173 
0517U 
05175 
05175 8)C 
05177 
05200 
05201 
05202 
05203 
0520U 
05205 
05205 
05207 8)B 
05210 
05211 
05212 
05213 
0521U 
05215 
05216 
05217 
05220 
05221 
05222 
05223 
0522U 8)A 
05225 
05225 
05227 
05230 
05231 
05232 8)9 
05233 
0523U 
05235 
05236 
05237 
052U0 

BCD 15HTIR) 
BCD 1F)19X, 
BCD IX.UHTI 
BCD ITICIIS 
BCD 1I7X,UH 
BCD 123.51) 
BCD 122.6,E 
BCD 115.6,E 
BCD D/I1PE 
BCD 1 PRIME 
BCD DOHCIS 
BCD 1S)16X, 
BCD 1X,UHCI 
BCD 1CIW)18 
BCD 1I7X,UH 
BCD 13.6)) 
BCD 12.6,E2 
BCD 15.5,E2 
BCD 1/I1PE1 
BCD lUHCIR) 
BCD 1F)19X, 
BCD IX.UHCI 
BCD ICIOIB 
BCD 1I7X,UH 
BCD 123.6)1 
BCD 122.6,E 
BCD 115.6,E 
BCD 1 /IIPE 
BCD 15HLIW) 
BCD 1F)19X, 
BCD 1X,UHLI 
BCD ILICIIB 
BCD 1I7X,UH 
BCD 1.51) 
BCD 1.5,E23 
BCD 1.6,E22 
BCD I IIPE15 
BCD 1HLI3)/ 
BCD D19X,U 
BCD 1,UHLI2 
BCD 1 I 1118X 
BCD 17X,UHL 
BCD ICOSTS/ 
BCD 1CYCLE 
BCD 1 FUEL 
BCD 1I19H0 
BCD 15) 
BCD 11PE13. 
BCD 1C0ST = 
BCD 1CYCLE 
BCD 1 FUEL 
BCD 1I20H0 
BCD 1E17.5) 
BCD 1 JIF) 
BCD 16/8H 
BCD 1 E17. 
BCD 1 G 
BCD 1 

052U1 
052U2 
052U3 
052UU 
052U5 
052U6 
052U7 
05250 
05251 
05252 
05253 
0525U 
05255 
05256 
05257 
05250 
05251 
05252 
05263 
0525U 
05265 8)8 
05265 
05257 
05270 
05271 
05272 
05273 
0527U 
05275 
05276 
05277 
05300 
05301 8)7 
05302 
05303 
0530U 
05305 
05306 
05307 
05310 
05311 
05312 
05313 
0531U 
05315 
05315 
05317 
05320 
05321 
05322 
05323 
0532U 
05325 8)5 
05325 
05327 
05330 
05331 
05332 

BCD ISH 
BCD 117.5,1 
BCD 1 IPARE 
BCD 1/8H 
BCD 1EE15.5 
BCD 1 NPRIM 
BCD 1 
BCD 1 
BCD 16,20H 
ECO 1 E17. 
BCD 1 E 
BCD 17.6/8H 
BCD IJISIEI 
BCD 1 
BCD 1 
BCD 1,18H 
BCD 1PE15.5 
ECO 1ALPHA1 
BCD 19H 
BCD 1TAXES/ 
BCD 1I8H0 
BCD 17.6) 
BCD IPF F1 
BCD 1 
BCD 1 
BCO 1,18H 
BCD 1PE17.6 
BCD 1 AID) 
PCD 1/8H 
BCD IHARGES 
BCD lANCE C 
BCD 1 INSUR 
BCD 1I20H0 
BCD 15) 
ECO II F17. 
BCD 1 PS 
PCD 1 
BCD 18H 
BCD 115.6,1 
BCD 1DELTAE 
BCD 19H 
BCD 1E17.6/ 
BCD 1 PHI 
BCD 1 
BCD 1 
BCD 1.6,I8H 
BCD 1 1PE15 
BCD 1 CHI 
BCD 1S/9H 
BCO ICHARGE 
BCD ILOREM 
BCD 1 AD VA 
BCD 1I21H0 
BCD 1E16.6) 
BCD 1 CEGA 
BCD 1/9H 
BCD IPROFIT 
BCD 1/9H0 
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05333 
0533U 
05335 
05336 
05337 
053U0 
05301 
053U2 
05303 8)5 
053U0 
05305 
05306 
05307 
05350 
05351 
05352 
05353 
05350 
05355 
05356 
05357 
05360 
05361 
05362 
05363 
0536U 
05365 8)0 
05366 
05367 
05370 
05371 
05372 
05373 
05370 
05375 
05376 
05377 
05000 
05001 
05002 
05003 
05000 
05005 
05006 
05U07 
05010 
05U11 
05U12 
05013 
05010 
05015 
05016 
05017 
05U20 
05021 
05022 
05023 
05020 

BCD 1PE19.6 
BCD 1 0M1 
BCD 1TS/6H 
BCD ICE COS 
BCD INTENAN 
BCD 1ND MAI 
BCD ITING A 
BCD 1 OPERA 
BCD 1(30H0 
BCD 117.61 
BCD 1 V E 
BCD 1 
BCD 1 
BCD 16.18H 
BCD lA E17. 
BCD 1 ET 
BCD 17.6/8H 
BCO IP El 
BCO 1 
BCD 1 
BCO I.IBH 
BCD 1PE10.6 
BCD ISILONl 
BCD 1 EP 
BCD lUE/llH 
BCD 1 REVEN 
BCD KIOHO 
BCD 16) 
BCD 1D)E17. 
BCD 1 N( 
BCD 1 
BCD 18H 
BCO 117.6,1 
BCD 1 I(D)E 
BCD 1/8H 
BCD 1)E17.6 
BCO 1 NIC 
BCD 1 
BCD IH 
BCO 17.6,18 
BCD I K O E l 
BCD 18H 
BCD 1E17.6/ 
BCO 1 N 
BCD 1 
BCD 1 
BCD 1.6,18H 
BCD 1 E17 
BCD IH I 
BCD 117.6/8 
BCD 1 K D E 
BCD 1 
BCD 1 
BCO 16.18H 
BCD 11PE17. 
BCD 1 BETA 
BCD 1S/8H 
BCD ICHARGE 

05025 
05026 
05027 
05O30 8)3 
05031 
05032 8)2 
05033 
05030 
05035 
05036 
05037 
05000 
05001 
05002 
05003 
C5000 
05005 
05006 
05007 8)1 

BCD IFIXED 
BCD 116H0 
BCD IINPUT/ 
BCD 1(/7H0 
BCD 15) 
BCD 1!6E12. 
BCO 1 ) 
BCD 1 
BCD 1 
BCD 1 
BCD 1 
BCD 1 
BCD 1 
BCD 1 
BCD 1 
BCD 1 
BCD 1 
BCD 1 
BCD 1(72H 
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APPENDIX F 

SAMPLE PROBLEM INPUT AND OUTPUT 



704 INPUT DATA 

FORM I 

PROBLEM S A M P L E P R O B L E M ORIGINATOR . 

1 2 3 4 5 6 7 8 9 

1,0,9,0,8 ,/iR,Ei2 

, 1 , . , 0 , , , , , 

, 1 , - .5 , , 1 1 , 

,2 , . iO, 1 , , P 

i4 , . ,0 , , , , P 

,0,. ,0, , , i , 

, 0 , lOi , , , 1 

,0, ,0 

, 5 , , 0 , 1 1 , ,E 

,1,5, ,0, , , , 

i . iO | l i l | , , 

, ,0,3, , , 1 , 

,3,4,3, . lO, , , 

1 2 3 4 5 6 7 8 9 

1 

0 1 2 3 4 5 6 7 B 9 

2 4 , 

, ,1 

+ ,0,6 

+ ,0,4 

+ ,0,4 

,S,>l,M,Pl-E 

, . ,0 ,6 ,3 ,5 , 

,1 , . ,0, , , 

,. ,3, , , , 

, 1 , . ,0i , 1 

.l.-P, , , 

,. ,5, , , , 

,4, . ,9, , , 

, 8 ,5 , . , 0 , , 

. , 2 , 5 , , 1 

,. ,0,2, , , 

, 1 , . ,5, , , 

0 1 2 3 4 5 6 7 8 9 

1 

. HEESTAND 

2 

0 1 2 3 4 5 6 7 8 9 

PROGRAM 0 9 0 8 / R E 2 2 4 DATE 2 / 2 4 / 6 1 PAGE 1 OF 3 

3 

0 1 2 3 4 5 6 7 8 9 

1 
iP,B,0,Bl.,F.M, , , 2 , / , 2 , 4 , / , 6 i l 

1 , , , 3 

,E,+,0,4 

3 

,1 , . ,0 5 , , , ,E,+ ,Ofl 

, 1 0 0 0 , . , 0 

i . ,0i0i2i5 

, . 0 4 , 5 

,0,. ,0, 

, 2 , 5 1 . 0 1 , 1 1 , L j _ 

,3,7,. ,2i9i , , , , , 

,5,. ,2 E,+,0i5 

0 1 2 3 4 5 6 7 8 9 

2 

4 

0 1 2 3 4, 5 6 7 8 

, 1 | . , 5 , 1 , , ,E,.,0,7 

,1,2, . 0 , , 1 , , , , 

I l l 

, .iOiO,li3, 

1- '5 i2 

1 1 1 1 1 1 1 1 1 1 1 

. i O j . . 

,. ,3 

0, , , 1 , 1 , , 

3 

, 3 , 9 i . , 2 i 7 i i , 1 , 1 

, . , 0 , 4 , , 1 1 , 1 , 1 

__i _̂_ 

1 1 
0 1 2 3 4 5 6 7 8 9 

3 

5 6 

9 0 1 2 3 4 5 6 7 8 9 0 

1 1 , , 1 

1 1 , 1 1 

, 3 , . , 6 , 1 , , Pi+,0|5 

1 1 1 1 

, 0 i . , 0 , 1 1 , , , , , 

1 1 1 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 1 1 

_̂ ^ 
. . i 2 , 7 

1 1 1 1 

1 1 1 1 1 1 

i . f l i l , 1 1 1 1 1 1 1 

i3 i . 0 1 

i , | l | l 1 1 

1. 0 0 i 7 i l , 4 i 1 1 1 1 

1 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 1 1 

, 1 1 , 1 1 

j I l l 

0 1 2 3 4 5 6 7 8 9JP 1 2 3 4 5 6 7 8 9 

4 Is 

1 2 3 4 5 6 7 8 9 

1 1 1 1 1 1 1 1 1 

1 1 1 . 1 1 1 1 1 

i2 ,5 i . ,0 , , , , 

1 , , 

, 

1 1 1 1 1 , 1 1 

1 1 1 1 1 1 1 1 

i 2 , 5 i . i O , , 1 1 

, , , 
1 1 1 1 1 1 1 1 

O L lO, 1 1 1 1 

i l i 6 i . , 0 i , 1 1 

1. iOi5i5i 1 1 1 

1. O i 0 , 2 i 2 i l i 1 

I I 

, , , , , , , , 

1 1 1 1 1 1 1 1 

0 1 2 3 4 5 6 7 8 9 

6 

7 8 

0 1 2 3 4 5 6 7 8 9 0 

1 1 

, , 

1 1 

, , 

1 1 

, , 

1 1 

1 i 

, 1 

1 1 

1 , 

1 1 1 

1 1 1 

1 1 1 

, , 

Tiimi.iEi 1 ll 

P,A,R,AMiS, ,2 

F,I,X,EP, 1 ,3 

CiH,ARP,EiS^4 

RE.ViENiUiEiS 

OiM 6 

PiH.OiFiIiTi i7 

A,n, i V A l i i8 

IiN.SiUfl, 1 ,9 

•,A,X,E,S, ,1,0 

1 1 1 1 1 1 l l 1 

FiC 1,2 

F|U|E|L| 1 , 1 | 3 

CYiCLiEi ill 4 

PiAiRiAiMi-iliS 

EiTiERi 1 i l i6 

SiEiTi 1 i' i l i 7 

1 1 1 1 1 1 1 

1 

< 1 1 1 1 

0 1 2 3 4 5 6 7 8 9 0 

7 8 



704 I N P U T DATA 

FORM I 

PROBLEM 

1 2 3 4 5 6 7 8 9 

iS i . iO El 

i l i S i . lOi 1 1 1 

1.. O i l i l i 1 1 1 

,. iOi3, , , , 1 

3 , 0 , 0 , . , 0 , , , 

,4 , . ,0 E 

,1 ,5 , . ,0, , , , 

,. , 0 ,1 ,1 , , , , 

, . , 0 , 2 , 5 , , , , 

,4 0 0 , . 0 , , , 

, 5 , . 0 , , , , » 

,1,0,. ,0, , , , 

, . , 0 , 1 , , , , , 

.0,. ,0 

l O i . O 

, B i , , l , 1 1 1 £ 

i l i 5 i . Ol 1 1 1 

i . O i l 

lOi. lO 

i l l - lO 
1 2 3 4 5 6 7 8 9 

ORIGINATOR 

1 

0 1 2 3 4 5 6 7 8 9 

+ 4 i 4 

+ i0i4 

+ i0i4 

i + i 0 i 4 

l l i O O l . lOi 

i . i 2 i 5 , 1 1 

i . O i 2 i 5 i 1 

| l i . , 5 i 1 1 

i3,. ,5, , , 

i 7 , 5 , . lOi 1 

i . i 2 i 5 , 1 , 

.• 0 ,2 , 1 , 

, 1 , . , 5 , , , 

,4,. ,9, , , 

,7,0,. ,0i 1 

i . i 2 i 1 1 1 

i O i . , 0 , , , 

i l l . i5i 1 1 

i 5 i . i 0 , 1 1 

, 8 ,0 , . , 0 , , 

,. i2i , , , 

,0,. ,0i , , 

2 

0 1 2 3 4 5 6 7 8 9 

l E i . i O i 4 

E i + i 0 i 4 

Ei+ifti# 

E i+i0,4 

i l l . iSi 1 1 1 1 1 1 1 
0 1 2 3 4 5 6 7 8 9 

1 

PROGRAM 

3 

0 1 2 3 4 5 6 7 8 9 

, l l . Ol 1 1 1 E l + 0 l 4 

i2 i5 i . lOi , 

M 2 

i 3 i 7 , . , 2 i l , J , , , , 

,5 , . ,0 E, + ,0,5 

1 , . ,0 E,+,0,4 

, 2 , 5 , . lOi , 1 , , 1 , 

,• ,2 

,31 ' ,. ,2 ,9 , 1 1 , , , 

, 4 , . ,0 , , , , ,E,+ ,0,5 

, l , . , 6 . , , , ,E,+,0i4 

i 3 i 0 i . , 0 i 1 , , , , , 

, . ,3 

,0, . ,0 

i5i. ,0 E, + fliS 

, 1 , . 0 E,+,0,4 

,2,0,. ,0 

1. i3 

O l . lOi , 1 1 1 1 , 1 

iS i . iOi 
0 1 2 3 4 5 6 7 8 9 

2 

1 1 lEi . iOiS 

4 

0 1 2 3 4 5 6 7 8 9 

i . i O i l I l l 

i l ,0 ,0 , . ,0 

1. iS 1 1 1 1 

,3i9i. i2,7, , , , , , 

, . , 0 , 4 , , , , , , , , 

i - i O i l 

i l O O i . i O i 

i - i 2 i 5 

i3,9, . ,2,7, , , , , , 

i -f l i* 

, . , O i l , 1 1 

i l O i O i . lO 

1. i4 . , ._L_ 

O i . O 

,. ifi',5, 1 1 , , , , , 

- O i l 

i l i O O i . lO 

1. i4 

lOi.iO 

i . i 0 | 5 i 1 , , , , , 1 
0 1 2 3 4 5 6 7 8 9 

3 

0 1 2 3 4 5 6 7 8 

14 

9 

DATE 

5 

0 1 2 3 4 5 6 7 8 9 

. lOl l 1 1 

3,.iO 

. . I l l 

. 0 O , 7 , l i 4 i , 1 1 

. l O i l 

3 i . i 0 i 1 1 1 1 1 1 

. i l i l 

. 0 0 i 7 i l , 4 i 1 1 , 

. l O i l i 1 1 1 , 1 1 

3 i . lO 

• l l 

O l . , 0 , 1 1 1 1 1 , 

. lO.l 

3 i . i 0 

. ll , 1 , , , , 1 , 

0 1. lO 

0 1 2 3 4 5 6 7 8 9 

5 

PAGE ; 

6 

0 1 2 3 4 5 6 7 8 9 

i . i 0 , 5 > 1 1 1 1 

i l i 6 , . , 0 , 1 , 1 

1. iO ,5 ,5 i , , , 

1. i 0 , 0 i 2 i 2 i l f , 

1. lOiS, 1 1 , 1 

1I161. , 0 , 1 , , 

1. , 0 , 5 , 5 , 1 1 , 

, . , 0 , 0 , 2 , 2 , 1 , , 

1. i0 i5 

i l , 6 , . lO, 1 1 , 

i . i O i S i 1 , 1 , 

iO,.,0 

1 . 0 i5 

1I16,. lO, , , 1 

1 . 0 , 5 

lOi. , 0 , , , , , 

0 1 2 3 4 5 6 7 8 9 

' 

OF 3 

7 

0 1 2 3 4 5 6 7 8 9 

8 

0 

2 1,3 

2 1,4 

2 1,5 

2 1,6 

2, , , , , ,1,7 

3 , 1 1 1 1 i l i 3 

3 I i 4 

3 I i 5 

3i l i S 

3 , , 1 1 , i l , 7 

4 I i 3 

4i , 1 1 1 i 1 , 4 

4i I i 5 

4 116 

i l 1 1 1 1 i ] i f l 

5 , 1 1 1 1 i 1 i 3 

5 I i 4 

Si , 1 , 1 11,.5 

5i 1 , , , ,1 7 

0 1 2 3 4 5 6 7 8 9 

7 

0 

8 



704 I N P U T DATA 

FORM I 

PROBLEM 

1 2 3 4 5 6 7 8 9 

,4,.,9 E 

1. O i l i , , , 1 

,0,. 0 

, 0 , . , 0 , , , 1 , 

1 2 3 4 5 6 7 8 9 

ORIGINATOR 

1 

0 1 2 3 4 5 6 7 8 9 

+ l0 i4 ,4, . ,8 , , 1 

l 9 0 i . 0 i 1 

1. ,2 , , , , 

,0,. ,9, , , 

,1,.,5, , , 

2 

0 1 2 3 4 5 6 7 8 9 

,E,+ ,0,4 

0 1 2 3 4 5 6 7 8 9 

1 

, l , . i O i 

i l O i . lO 

1.'i3i 1 

0 1. 0 1 

3 , . ,0, 

PROGRAM 

3 |4 

0 1 2 3 4 5 6 7 8 9 | o 1 2 3 4 5 6 7 8 9 

, , iEi+0l4 

, 1 P|+,0i5 

0 1 2 3 4 5 6 7 8 9 

2 

1- |0| 

) | 0 i 

1. i4i 

lOi. 1 

i-|0, 

.i'> 

0 1 2 3 4 5 6 7 8 9 

3 

l l 1 1 1 1 1 1 1 

DI. ,0 

[) , , , 

5 

DATE 

5 6 

0 1 2 3 4 5 6 7 8 9 0 

. <0il i , 1 

i l . , 0 , , , , , , , , 

. ,1 

o..,o 

, 1 , 1 1 1 , 1 1 1 1 

, 1 1 1 

0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 

|5 

PAGE 3 

1 2 3 4 5 6 7 8 9 

OF 3 

7 8 

0 1 2 3 4 5 6 7 8 9 0 

,.iO,S 
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0908/RE220 SAMPLE PROBLEM 2/20/61 
M CALCULATION 3 URANIUM REGIONS 3 PLUTONIUM REGIONS 

INPUT 

FIXED CHARGES 
BETA l.OOOOOOE 00 
I 6.350000E-02 
K C ) 1.050000E 08 
IID) 1.500000E 07 

REVENUE 
EPSIUON 8.000000E-01 
ETA 3.000000E-01 

I(L) 
ni 

NIC) 
N(0) 

3.600000E 05 
2.500000E 01 
1.500000E 00 
l.OOOOOOE 00 

l.OOOOOOE 03 
1.200000E 01 

OPERATING AND MAINTENANCE COSTS 
OM 2.000000E 06 

PROFIT 
OMEGA i;.O0O0OOE-02 

AD VALOREM CHARGES 
CHI 5.000000E-02 
DELTA l.OOOOOOE 00 

PHI 
PSI 

2.500000E-03 
1.300000E-03 

INSURANCE CHARGES 
All) O.OOOOOOE 00 PF l.OOOOOOE 00 

TAXES 
ALPHA 
B 
IBAR 
J(F) 

0. 
5.000000E-
0.500000E-
5.200000E-

FUEL CYCLE COSTS 
L( 1) 

5.000000E 
5.000000E 
O.OOOOOOE 
5.000000E 
5. lOOOOOE 
U.900000E 

L(C) 
lO.OOOOOOE-
lO.OOOOOOE-
10.000000E-
10.000000E-
lO.OOOOOOE-
lO.OOOOOOE-

C(C) 
1.500000E 
1.500000E 
1.500000E 

00 
00 
00 
00 
00 
00 

-03 
-03 
-03 
-03 
-03 
-03 

01 
01 
01 

-01 
-02 
-01 

L(2) 
0.900000E 
0.800000E 
3.500000E 
O.9000O0E 
5.000000E 
O.800000E 

L(F) 
10.000000E-
lO.OOOOOOE-
lO.OOOOOOE-
lO.OOOOOOE-
lO.OOOOOOE-
lO.OOOOOOE-

C(F) 
8.500000E 
l.OOOOOOE 
7.500000E 

00 
00 
00 
00 
00 
00 

-03 
-03 
-03 
-03 
-03 
-03 

01 
02 
01 

J(S) 2.700000E-01 
NPRIME 2.500000E 01 
G 0. 

0. 
1. 
1. 
1. 
1. 
1. 

0. 
5, 
5. 
5. 
5. 
5. 

2. 
2. 
2. 

L(3) 

.OOOOOOE 

.OOOOOOE 

.OOOOOOE 

.OOOOOOE 

.OOOOOOE 
L(W) 

.OOOOOOE-

.OOOOOOE-
• OOOOOOE-
.OOOOOOE-
.OOOOOOE-

C(R) 
.500000E 
.500000E 
.500000E 

00 
00 
00 
00 
00 

-02 
-02 
-02 
-02 
-02 

01 
01 
01 
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l.OOOOOOE 01 
1.500000E 01 
2.OOOOOOE 01 

C!W) 
0. 
l.OOOOOOE 02 
l.OOOOOOE 02 
l.OOOOOOE 02 
l.OOOOOOE 02 
l.OOOOOOE 02 

T(C) 
1.100000E-02 
1. lOOOOOE-02 
1. 100000E-02 
lO.OOOOOOE-03 
lO.OOOOOOE-03 
lO.OOOOOOE-03 

T!D) 
3.300000E-01 
5.000000E-01 
2.500000E-01 
O.OOOOOOE-01 
O.OOOOOOE-01 
O.OOOOOOE-01 

E! 11 
3.000000E-02 
3.000000E-02 
2.500000E-02 
0. 
0. 
0. 

C!F) 
3.927000E 01 
3.927000E 01 
3.927000E 01 
0. 
0. 
0. 

A 
3.030000E 02 
3.OOOOOOE 02 
O.OOOOOOE 02 
0. 
l.OOOOOOE 00 
0. 

U 
O.OOOOOOE-02 
O.OOOOOOE-02 
O.OOOOOOE-02 
5.000000E-02 
5.000000E-02 
5.000000E-02 

7.OOOOOOE 01 
8.OOOOOOE 01 
9.OOOOOOE 01 

CIS) 
3.OOOOOOE 00 
3.OOOOOOE 00 
3.OOOOOOE 00 
3.OOOOOOE 00 
3.OOOOOOE 00 
3.OOOOOOE 00 

T(F) 
2.500000E-01 
2.500000E-01 
2.500000E-01 
2.000000E-01 
2.000000E-01 
2.000000E-01 

T(S) 
1.100000E-01 
1. lOOOOOE-01 
1.100000E-01 

lO.OOOOOOE-02 
lO.OOOOOOE-02 
lO.OOOOOOE-02 

E(2) 
2.000000E-02 
2.500000E-02 
2.000000E-02 
0. 
0. 
0. 

EIF) 
7.100000E-03 
7.100000E-03 
7.lOOOOOE-03 
0. 
0. 
0. 

CIPl 
1.500000E 00 
1.500000E 00 
1.500000E 00 
1.500000E 00 
1.500000E 00 
1.500000E 00 

3.OOOOOOE 01 
2.OOOOOOE 01 
l.OOOOOOE 01 
CIS PRIME) 
1.600000E 01 
1.600000E 01 
1.600000E 01 
1.600000E 01 
1.600000E 01 
1.600000E 01 

TIR) 
2.000000E-01 
2.000000E-01 
2.000000E-01 
3.000000E-01 
3.000000E-01 
3.000000E-01 
TIS PRIME) 

5.500000E-02 
5.500000E-02 
5.500000E-02 
5.000000E-02 
5.000000E-02 
5.000000E-02 

CIOELTA) 
3.729000E 01 
3.729000E 01 
3.729000E 01 
0. 
0. 
0. 

EIW) 
2.210000E-03 
2.210000E-03 
2.210000E-03 
0. 
0. 
0. 

EIT) 
5.200000E 05 
5.OOOOOOE 05 
O.OOOOOOE 05 
5.OOOOOOE 05 
5.OOOOOOE 05 
5.OOOOOOE 05 
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ITPUT 
M 
ELECT REV 
I 
AD VAL 
PL 
F TAX 
VIED 

1.336895E 
2.810688E 
1.310285E 
5.66836BE 
2.600000E 
9.370063E 

3.729599E 
3.729599E 
2.908872E 

02 
08 
08 
06 
05 
06 

02 
02 
02 

TOTAL REV 
PU REV 
O.E. 
PROFIT 
S TAX 
TOTAL FC 
VIE2) 

2.889936E 
7.920775E 
2.725817E 
5.786251E 
6.667537E 
2.086118E 

2.180107E 
2.908872E 
2.180107E 

08 
06 
08 
06 
06 
08 

02 
02 
02 



60 

APPENDIX G 

SAMPLE WORK SHEET 

The following is a sample work sheet proposed by T. Heckman of 
the AEC, to be of aid to the problem originator. 
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AGE 1 OF 3 

0908/RE224 REACTOR ECONOMICS WORK SHEET 

ORIGINATOR 

PARAMETER 

MCALC 

NFCB 

NFCC 

P 
i 

Ic 

Id 

l i 

n 

" c 

n d 

£ 

V 

P 

V 

m 

O M 

cu 

X 

6 

0 

* 
a i 

U) 
INDEX 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

UNITS 

-

-

-
-

% X 10-2 

* 
* 

$ 

y r 

y r 

y r 

% X 10"2 

% X 10 "^ 

T M W 

$/gnn 

m i l l s / k w h 

$/yr 

% X 10-2 

% X 10-2 

% X 10-2 

% X 10-2 

% X 10-2 

$per$ 
m i l l i o n 

PLANT PROBLEM NO. 

V A L u e 

R E F E R E N C E 
lAUTHOR 
AND/OR 

DOCUMENT, 

ACCURACY 
G GOOD 
F FAIR 
P POOR 

DATE 

PLANT 

V A L U E 

PROBLEft 

R E F E R E N C E 
(AUTHOR 

AND/OR 
DOCUMENT) 

* NO. 

ACCURACY 
G GOOD 
F FAIR 
P POOR 
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ORIGINATOR 

PARAMETER 

P F 

a 

b 

i 

JF 

Js 

n ' 

g 

f c t 

L l 

Lz 

L3 

•^c 

k 

w 

C c 

Cf 

C r 

C w 

C s 

C s ' 

tc 

t f 

INDEX 

24 

25 

26 

27 

28 

29 

30 

31 

32 

3 3 - 4 2 

4 3 - 5 2 

5 3 - 6 2 

6 3 - 7 2 

7 3 - 8 2 

8 3 - 9 2 

9 3 - 1 0 2 

103 -112 

1 1 3 - 1 2 2 

123 -132 

133 -142 

1 4 3 - 1 5 2 

1 5 3 - 1 6 2 

1 6 3 - 1 7 2 

UNITS 

-

-

% X 10-2 

% X 10-2 

% X 10-2 

% X 10-2 

y r 

% X 10-2 

$ / y r 

k g 

k g 

k g 

% X 10-2 

% X 10-2 

% X 10-2 

$Ag 
• $ / k g 

* / k g 

*Ag 

$ / k g 

$ / k g 

y r 

y r 

PI ANT PROBLEM NO. 

V A L U E 

R E F E R E N C E 
lAUTHOR 
AND^OR 

DOCUMENT) 

ACCURACY 
G GOOD 
F FAIR 
P POOR 

D A T E 

PLANT 

V A L U E 

PROBLEM 

R E F E R E N C E 
(AUTHOR 
A N D / O R 

DOCUMENT) 

NO. 

A C C U R A C Y 
G GOOD 
F FAIR 
P POOR 
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PAGE 3 OF 3 

ORIGINATOR 

PARAMETER 

t r 

t d 

ts 

t s ' 

C l 

ez 

C A 

C F 

ep. 

«w 

A 

'^P 

E t 

u 

^ c o r e 

f = A B 

^ '^ IB 

^•^OB 

INDEX 

1 7 3 - 1 8 2 

1 8 3 - 1 9 2 

1 9 3 - 2 0 2 

2 0 3 - 2 1 2 

2 1 3 - 2 2 2 

2 2 3 - 2 3 2 

2 3 3 - 2 4 2 

2 4 3 - 2 5 2 

2 5 3 - 2 6 2 

2 6 3 - 2 7 2 

2 7 3 - 2 8 2 

2 8 3 - 2 9 2 

2 9 3 - 3 0 2 

3 0 3 - 3 1 2 

UNITS 

y r 

y r 

y r 

y r 

wt % X 10-2 

wt % X 10-2 

Vkg 

$ /kg 

wt % X 10'^ 

wt % X 10-2 

k g 

$ / g m 

TMW day 

% X l O - y y r 

$ /y r 

$ / y r 

$ / y r 

$ / y r 

PLANT PROBLEM NO. 

V A L U E 

R E F E R E N C E 
(AUTHOR 
AND 'OR 

DOCUMENT) 

ACCURACY 
G GOOD 
F FAIR 

PLANT 

V A L U E 

PROBLEM 

R E F E R E N C E 
(AUTHOR 
AND'OR 

NO. 

ACCURACY 
G GOOD 
F FAIR 
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